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(54) BIPHENYL COMPOUND 



(57) A novel biphenyl compound having GPR 14 antagonistic activity. It is a compound represented by the formula 
(I): 




wherein R 1 represents hydrogen, etc.; X represents 1 to 12 spacers; A represents amino, etc., R 2 and R 3 each repre- 
sents a hydrocarbon group, etc.; and rings B and C each represents an optionally further substituted benzene ring, or 
a salt thereof. 
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Description 



Technical Field 



5 [0001] The present invention relates to novel biphenyl compounds having GPR 14-antagonizing activity or somato- 
statin receptor function regulatory activity, or salts thereof, and their use. 

Background of the Invention 

10 [0002] Urotensin II was discovered as one of peptide hormones having a potent vasoconstrictive activity, and has 
been proved to have extremely higher vasoconstrictive activity than endothelin, which is the potentest vasoconstrictor 
among those which are currently known to have vasoconstrictive activity on mammal arteria. Further, it has been 
revealed that the receptor for urotensin II is GPR 14 protein, which is one of orphan receptors (see, Nature, vol. 401, 
p.282 (1999)). 

15 [0003] On the other hand, somatostatin has been isolated and identified from sheep hypothalamus tissue as a factor 
for strongly suppressing secretion of growth hormone and is a peptide composed of 14 amino acids (SST-14). At 
present, somatostatin composed of 28 amino acids (SST-28) is also isolated and identified. This somatostatin is a 
brain-gut peptide widely distributed in not only hypothalamus, but also in brain, limbic system, spinal cord, vagus nerve, 
autonomic neuroganglion, gastrointestinal mucosa, pancreas Langerhans islets, etc., and suppresses secretion of 

20 pituitary-gastrointestinal hormones such as growth hormone, thyroid stimulating hormone, gastrin, insulin, glucagon, 
etc. Further, it suppresses secretion of gastric juice, pancreatic exocrine and gastrointestinal movement and blood 
stream. As somatostatin receptors, up to the present, type 1 to type 5 (SSTR1 , SSTR2, SSTR3, SSTR4, SSTR5) have 
been known and it is recognized that each of them shows different expression. 

25 [1. Life Science, Vol. 57, No. 13, p. 1249 (1995) 

2. Journal of Clinical Endocrinology and Metabolism, Vol. 80, No. 6, pp. 1789-1793 

3. The New England Journal of Medicine, Jan. 25, 1996 

4. Eur. J. Clin. Pharmacol., 1996, 51, 139-144 

5. Exp. Opin. Ther. Patents (1998) 8 (7): 855-870] 

30 

[0004] As compounds having somatostatin receptor regulating activity, there are peptide compounds described in 
Life Science, 31, 1133-1140 (1982), Nature, 292, 55-58 (1981) and the like; and non peptide compounds described in 
JP 2000-191615 A, JP 2000-191648 A, JP 2000-226373 A, JP 11-209356 A and the like. As compounds having so- 
matostatin receptor regulating activity and containing biphenyl in their structures, there are compounds described in 
35 jp 2000-226373 and the like. 

[0005] Further, as biphenyl compounds, for example, JP 6-107649 A discloses biphenyl compounds having 5-HT 
(serotonin) receptor antagonistic activity and its Example 10 discloses4'-[[(methoxyacetyl)methylamino]methyl] 
-N-[4-methoxy-3-(4-methoxy-3-(4-emthyl-1^ hydrochlo- 
ride. 

40 

Summary of the Invention 

[0006] An antagonist of urotensin II receptor GPR 14 may possibly be developed as a novel vasoactive drug (a 
therapeutic agent for treating ischemic myocardial infarction, congestive heart failure and the like). However, none of 

45 such antagonists have been reported yet 

[0007] The present invention provides novel biphenyl compounds having GPR 14-antagonizing activity or somato- 
statin receptor function regulatory activity, or salts thereof and, based on GPR 14-antagonizing activity, a vasoactive 
agent, in particular, a vasoconstriction inhibitor which is useful for preventing and/or treating, for example, hypertension, 
arteriosclerosis, hypercardia, myocardial infarction, heart failure and the like. Further, based on somatostatin receptor 

50 function regulatory activity, it provides an agent for preventing and/or treating diabetes, obesity, diabetic complication, 
intractable diarrhea, glaucoma, acromegaly, depression, tumor and the like. 

[0008] The present inventors have intensively examined compounds having GPR 14-antagonizing activity or soma- 
tostatin receptor function regulatory activity. As a result, it has been found that a compound having the formula (I) below 
or salts thereof (hereinafter sometimes referred to as "compound (I)") can exhibit an excellent GPR 14-antagonizing 
55 activity or somatostatin receptor function regulatory activity. Thus, the present invention has been completed. 
[0009] The present invention relates to: 



1) A compound represented by the formula (I): 



2 
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0 

R 2 — { 
N 
R 5 ' 



wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof, provided that (1) a compound represented by the formula: 



R.U. 




•a 
R 

wherein each symbol is as defined above and (2) 4'-[[(methoxyacetyl)methylamino]methyl]-N-[4-methoxy-3-(4-me- 
thyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,1'-biphenyl]-4-carboxamide are excluded; 
2) A compound represented by formula (I): 





wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 8 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 and R 3 each represents an optionally substituted hydrocarbon group, and rings B and C each 
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represents a further optionally substituted benzene ring, or a salt thereof, provided that 4'-[[(methoxyacetyl)meth- 
ylamino]methyQ-N-{4-methoxy-3-(4^ethyl-1-pipera^^ is ex- 

cluded; 

3) The compound according to the above 2), which is represented by the formula (I): 




wherein R 1 represents a hydrogen atom or an optionally substituted hydrocarbon group, X represents a spacer 
whose linear chain moiety is composed of 1 to 8 carbon atoms, R 1 and X may be bound to each other to form a 
ring, A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group, R 2 and R 3 each represents an optionally substituted hydrocarbon group, and rings B and C each 
represents a further optionally substituted benzene ring, or a salt thereof, provided that a compound represented 
by the formula: 




wherein each symbol is as defined above, is excluded; 

4) The compound according to the above 1), wherein R 1 is (1) hydrogen atom; (2) C^ 0 alkyl which may have 1 
to 3 substituents selected from (V) halogen atom, (2') nrtro, (3*) cyano, (4') oxo, (5*) hydroxyl group, (6') thiol, (T) 

alkylthio, (8') amino group, (9*) mono-C^ alkylamino, (10') di-C 1-4 alkylamino, (11*) 5- to 6-membered cyclic 
amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, 
2-oxo-1-pyrrolidinyl and 2-oxo-1-piperidinyl, (12*) phenyl-C^ alkyl, (13') cycloalkyl, (14') carboxyl, (15') C 1-4 
alkoxy-carbonyl, (16') C 7 . 10 aralkyJoxy-carbonyl, (17*) carbamoyl, (18') mono-C^ alkylcarbamoyl, (19') di-C^ 
alkytcarbamoyl, (20') C 1-4 alkyl which may be substituted with a halogen atom or alkoxy, (2V) C 1-4 aikoxy 
which may be substituted with a halogen atom or C,^ alkoxy, (22*) alkylenedioxy, (23') formyt, (24") C 2 ^ 
alkanoyl, (25') C^alkylsulfonyl, (26') C^alkylsulfinyl, (27') sulfamoyl, (28') mono-C^alkylsulfamoyl, (29') di-C^ 
alkylsulfamoyl, (30') C6_ 14 aryl (which may be substituted with a substituent(s) selected from (1 n ) halogen, (2") 
nitro, (3") cyano, (4") hydroxyl group, (5 P ) thiol, (6") C,^ alkylthio, (7") amino, (8") mono-C^ alkylamino, (9 M ) di-C 1-4 
alkylamino, (10") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpho- 
line, thiomorpholine, pyrrole and imidazole, (11") phenyl-C^ alkyl, (12°) cycloalkyl, (13") carboxyl group, (14") 

alkoxy-carbonyl, (15") C 7 _ 10 aralkyloxy-carbonyl, (16") carbamoyl, (17") mono-C 1-4 alkyl-carbamoyl, (18") 
di-C^ alkyl-carbamoyl, (19") C 1-4 alkyl which may be substituted with a halogen atom or C w alkoxy, (20°) C 1-4 



EP 1 295 867 A1 

alkoxy which may be substituted with a halogen atom or C 1-4 alkoxy, (21") alkylenedioxy, (22") formyl, (23 d ) 
C 2 ^ alkanoyl, (24*) alkylsulfonyl, (25°) C 1-4 alkylsulfinyl, (26") sulfamoyl, (27") mono-C^ alkylsulfamoyl, (28°) 
di-C-,^ alkylsulfamoyl and (29") 5-to 6-membered aromatic monocyclic heterocyclic group), and (31") 5- to 8-mem- 
bered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing at least 
5 one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said heterocyclic 

group may have 1 to 3 substituents selected from (1 W ) halogen, (2") nitro, (3") cyano, (4") oxo, (5") hydroxyl group, 
(6") thiol, (7") alkytthio, (8**) amino, (9") mono-C^ alkylamino, (1 0") di-C 1-4 alkytamino, (1 1 ") 5- to 6-membered 
cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and im- 
idazole, (12°) phenyl-C^ alkyl, (14") C^ 7 cycloalkyl, (15") carboxyl, (16") alkoxy-carbonyl, (17°) Cj^ Q aralky- 

10 loxy-carbonyl, (18") carbamoyl, (19") mono-C^ alkyl-carbamoyl, (20") di-C^ alkyl-carbamoyl, (21") C 1-4 alkyl 

which may be substituted with a halogen atom or C 1-4 alkoxy, (22") alkoxy which may be substituted with a 
halogen atom or alkoxy, (23") alkylenedioxy, (24") formyl, (25") alkanoyl, (26") alkylsulfonyl, 
and (27") alkylsulfinyl) (hereinafter referred to as substituent group A); (3) cycloalkyl which may have 1 
to 3 substituents selected from the substituent group A; (4) C^q alkenyl which may have 1 to 3 substituents 

15 selected from the substituent group A; (5) cycloalkenyl which may have 1 to 3 substituents selected from the 

substituent group A; (6) C 2 . 10 alkynyl which may have 1 to 3 substituents selected from the substituent group A; 
(7) ^6-14 ar y' which may have 1 to 3 substituents selected from the substituent group A; (8) Cg.^ aryl-C^ alkyl 
which may have 1 to 3 substituents selected from the substituent group A; (9) di-C^^ aryl-C^ alkyJ which may 
have 1 to 3 substituents selected from the substituent group A; (10) tri-C 6 . 14 aryl-C^ alkyl which may have 1 to 

20 3 substituents selected from the substituent group A; (11) a group represented by the formula -X'"-G-(CH 2 ) n -J 

wherein X'" represents alkylene or C 2 ^ alkenylene, G is a bond, -O-, -S-, -CO-NH- or -NH-CO-, n is an integer 
of 0 to 3, J represents (a) aryl (which may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") 
cyano, (4") hydroxyl group, (5") thiol, (6") alkylthio, (7") amino, (8") mono-C^ alkylamino, (9") di-C^ alkylami- 
no, (10") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thi- 

25 cmorpholine, pyrrole, imidazole, 2-oxo-1-pyrrolidinyl and 2-oxo-1-piperidinyl, (11") phenyl-C,^ alkyl, (12") 

cycloalkyl, (13") carboxyl, (14") alkoxy-carbonyl, (15") C^q aralky loxy-carbonyl, (16") carbamoyl, (17") mo- 
no-C^ alkyl-carbamoyl, (18") di-C^ alkyl-carbamoyl, (19") C 1-4 alkyl which may be substituted with a halogen 
atom or alkoxy, (20") alkoxy which may be substituted with a halogen atom or alkoxy, (21") 
alkylenedioxy, (22") formyl, (23") alkanoyl, (24") alkylsulfonyl, (25") alkylsulfinyl, (26") sulfamoyl, 

30 (27") mono-C 1-4 alkylsulfamoyl, (28") di-C 1-4 alkylsulfamoyl, (29") aryl (which may be substituted with a sub- 

stituents) selected from (1"') halogen, (2 m ) nitro, (3 m ) cyano, (4'") hydroxyl group, (5 m ) thiol, (6 m ) C 1-4 alkylthio, 
(7 ,n ) amino, (8 m ) mono-C^ alkylamino, (9'") di-C 1-4 alkylamino, (10 m ) 5- to 6-membered cyclic amino selected 
from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (11 ,M ) phe- 
nyl-C^ alkyl, (12 m ) cycloalkyl, (13'") carboxyl group, (14 m ) alkoxy-carbonyl, (15'") C 7 . 10 aralkyloxy-car- 

35 bonyl, (16 m ) carbamoyl, (17 m ) mono-C^ alkyl-carbamoyl, (18'") di-C^ alkyl-carbamoyl, (19'") alkyl which 

may be substituted with a halogen atom or alkoxy, (20'") alkoxy which may be substituted with a halogen 
atom or alkoxy, (21 m ) alkylenedioxy, (22*") formyl, (23'") alkanoyl, (24 ,M ) alkylsulfonyl, (25 m ) 
alkylsulfinyl, (26"') sulfamoyl, (27"') mono-C^ alkylsulfamoyl, (28 m ) di-C^ alkylsulfamoyl, and (29"') 5- to 6-mem- 
bered aromatic monocyclic heterocyclic group), and (30") 5- to 8-membered aromatic heterocyclic group or satu- 

40 rated or unsaturated non-aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected 

from oxygen atom, sulfur atom and nitrogen atom (said heterocyclic group may have 1 to 3 substituents selected 
from (1"') halogen, (2"') nitro, (3 m ) cyano, (4 ,M ) oxo, (5 m ) hydroxyl group, (6'") thiol, (7 m ) C,^ alkylthio, (8'") amino, 
(9 m ) mono-C^ alkylamino, (10'") di-C^ alkylamino, (1V") 5- to 6-membered cyclic amino selected from tetrahy- 
dropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (12'") phenyl-C,^ alkyl, (1 3"*) 

45 C3_ 7 cycloalkyl, (14"*) carboxyl, (1 5"*) C 1-4 alkoxy-carbonyl, (16'") C 7 _ 10 aralkyloxy-carbonyl, (17'") carbamoyl, (18'") 

mono-C 1-4 alkyl-carbamoyl, (19*") di-C^ alkyl-carbamoyl, (20 m ) alkyl which may be substituted with a halogen 
atom or alkoxy, (2V") C,^ alkoxy which may be substituted with a halogen atom or C 1-4 alkoxy, (22"') C 1-4 
alkylenedioxy, (23"') formyl, (24 m ) C 2 ^ alkanoyl, (25'") alkylsulfonyl and (26"') alkylsulfinyl) (hereinafter 
referred to as substituent group B), or (b) a 5- to 8-membered aromatic heterocyclic group containing at least one 

50 of 1 to 3 kinds of heterocyclic groups selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic 

heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B); or (12) a group 
represented by the formula -X""-L-(CH 2 ) n -M wherein X"" represents a bond or a alkylene group which may 
have 1 to 3 substituents selected from the substituent group A, L represents (a) a bond, (b) C^q aryl which may 
have 1 to 3 substituents selected from the substituent group B, (c) a 5- to 8-membered aromatic heterocyclic group 

55 containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom 

(said aromatic heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B), (d) 
-O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, and M represents amino group, guanidino group, 
sulfamoyl group, carbamoyl group or hydroxyl group, 



5 
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X represents the following saturated divalent groups wherein some bonds may have been converted into unsatu- 
rated bonds: 

(1) -(CH 2 ) f1 -, wherein f1 represents an integer of 1 to 12, 
s (2) -(CH 2 ) g1 -X 1 -(CH 2 ) g 2-, wherein g 1 and g2 are the same or different, and represent an integer of 0 to 1 1 , provided 

that the sum of g1 and g2 is 0 to 11, and X 1 represents NH, O, S, SO or SO2, or 

(3) -(CH 2 ) h1 -X 1 -(CH2) h 2-X 2 -(CH 2 ) h 3- wherein hi , h2 and h3 are the same or different and represent an integer of 
0 to 10, provided that the sum of hi, h2 and h3 is 0 to 10, and X 1 and X 2 each represents NH, O, S, SO or S0 2 
provided that when h2 is 0, X 1 and/or X 2 preferably represent NH, 

10 a represents (1) (a) C,.^ alkyl which may have 1 to 3 substituents selected from (V) halogen, (2") nitro, (3") 

cyano, (4") oxo, (5 M ) hydroxy! group, (6 M ) thiol, (7 M ) C 1-4 alkylthio, (8") amino, (9") mono-C^ alkylamino, (10 n ) 
di-C 1-4 alkylamino, (11") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, 
morpholine, thiomorpholine, pyrrole and imidazole, (12") phenyl-C,^ alkyl, (13") C3.7 cycloalkyl, (14") carboxyl, 
(15") C,^ alkoxy-carbonyl, (16") C 7 . 10 aralkyloxy-carbonyl, (17") carbamoyl, (18") mono-C 1-4 alkyl-carbamoyl, 

15 (19") di-C 1-4 alkyl-carbamoyl, (20") alkyl which may be substituted with a halogen atom or alkoxy, (21") 

alkoxy which may be substituted with a halogen atom or C,^ alkoxy, (22") alkylenedioxy, (23") formyl, 
(24") C 2 -4 alkanoyl, (25") alkylsulfonyl and (26") alkylsulfinyl (hereinafter referred to as substituent group 
C), (b) cycloalkyl which may have 1 to 3 substituents selected from the substituent group C, (c) C 2 . 10 alkenyl 
which may have 1 to 3 substituents selected from the substituent group C, (d) cycloalkenyl which may have 

20 1 to 3 substituents selected from the substituent group C, (e) C 2 . 10 alkynyl which may have 1 to 3 substituents 

selected from the substituent group C, (f) 

^6-14 ®*"yl which may have 1 to 3 substituents selected from the substituent 
group C, (g) Cs_ 14 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group C, (h) 
^'^6-14 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group C, (i) tri-Ce.^ 
aryl-Ci-6 alkyl which may have 1 to 3 substituents selected from the substituent group C, Q) a 5- to 8-membered 

25 aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing at least one 

of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, which may have 1 to 3 
substituents selected from the substituent group C, (k) acyl selected from formyl, C^q alkyl-carbonyl, cy- 
cloalkyl-carbonyl, C 2 _ 10 alkenyl-carbonyl, cycloalkenyl-carbonyl, C 2 _ 10 alkynyl-carbonyl, Ce_ 14 arylcarbonyl, 
aryl-C^ alkyl-carbonyl, di-C6_ 14 aryl-C-,^ alkyl-carbonyl, tri-Ce_ 14 aryl-C^ alkyl-carbonyl, C-,.^ alkylsulfonyl, 

30 cycloalkylsulfonyl, C 2 _ 10 alkenylsulfonyl, cycloalkenylsulfonyl, C 2 . 10 alkynylsutfonyl, Ce. 14 arylsulfonyl, 

Cg. 14 aryl-C^ alkylsulfonyl, di-Ce^ aryl-C^ alkylsulfonyl or tri-C 6 _ 14 aryt-C^ alkylsulfonyl (said acyl optionally 
having 1 to 3 substituents selected from the substituent group C), or (1) amino which may have 1 to 2 substituents 
selected from acyl groups wherein a 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated 
non-aromatic heterocyclic group containing a least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, 

35 sulfur atom and nitrogen atom has been bound to carbonyl or sulfonyl (said acyl optionally having 1 to 3 substituents 

selected from the substituent group C); or (2) cyclic amino which may have 1 to 3 substituents selected from (a) 
halogen, (b) nitro, (c) cyano, (d) hydroxyl group, (e) thiol, (f) amino, (g) carboxyl, (h) optionally halogenatec 
alkyl, (i) optionally halogenated alkoxy, (j) formyl, (k) C 2 ^ alkanoyl and (1) alkylsulfonyl; or (3) a group 
formed by removing one hydrogen atom from a 5- to 8-membered aromatic monocyclic heterocyclic ring or satu- 

40 rated or unsaturated non-aromatic monocyclic heterocyclic group containing one nitrogen atom and one to three 

kinds of 1 to 4 heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom or by removing one hydrogen 
atom from a ring wherein 2 or 3 the same or different rings selected from the above monocyclic rings have been 
fused (said heterocyclic group optionally having 1 to 3 substituents selected from the substituent group C), 

R 2 represents (1) C 1 . 10 alkyl which may have 1 to 3 substituents selected from the substituent group A; (2) 

45 cycloalkyl which may have 1 to 3 substituents selected from the substituent group A; (3) C2_ 10 alkenyl which 

may have 1 to 3 substituents selected from the substituent group A; (4) cycloalkenyl which may have 1 to 3 
substituents selected from the substituent group A; (5) C 2 _to alkynyl which may have 1 to 3 substituents selected 
from the substituent group A; (6) C 6 . 14 aryl which may have 1 to 3 substituents selected from the substituent group 
A; (7) C6_ 14 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group A; (8) di-Ce_ 14 

50 aryl-C-,^ alkyl which may have 1 to 3 substituents selected from the substituent group A; (9) tri-C^^ aryl-C^ alkyl 

which may have 1 to 3 substituents selected from the substituent group A; (1 0) the formula -X m -G-(CH 2 ) n -J, wherein 
X'" represents alkylene or C 2 ^ alkenylene, G represents a bond, -O-, -S-, -CO-NH- or-NH-CO-, n is an integer 
of 0 to 3, and J represents (a) C 6 _ 14 aryl (which may have 1 to 3 substituents selected from the substituent group 
B) or (b) a 5- to 8-membered aromatic heterocyclic group which may have at least one of 1 to 3 kinds of heteroatoms 

55 selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic group optionally having 1 

to 3 substituents selected from the substituent group B); (11) a group represented by the formula -X ,m -L-(CH 2 ) n - 
M, wherein X"" represents a bond or C 1-4 alkylene which may have 1 to 3 substituents selected from the substituent 
group A, and L represents (a) a bond, (b) aryl which may have 1 to 3 substituents selected from the substituent 



6 
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group B, (c) a 5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms 
selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic group optionally having 1 
to 3 substituents selected from the substituent group B). (d) -O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer 
of 0 to 3, M represents an amino group, guanidino group, sulfamoyl group, carbamoyl group or hydroxyl group; or 

5 (12) (a) C^q alkyl which may have 1 to 3 substituents selected from the substituent group C, (b) cycloalkyl 

which may have 1 to 3 substituents selected from the substituent group C, (c) C^o alkenyl which may have 1 to 
3 substituents selected from the substituent group C, (d) cycloalkenyl which may have 1 to 3 substituents 
selected from the substituent group C, (e) C^q alkynyl which may have 1 to 3 substituents selected from the 
substituent group C, (f) Cg^ aryl which may have 1 to 3 substituents selected from the substituent group C, (g) 

10 c 6-u aryl-Ci-e a,kv1 which may have 1 to 3 substituents selected from the substituent group C, (h) di-Cg_ 14 aryl-C^ 

alkyl which may have 1 to 3 substituents selected from the substituent group C, (i) tri-C 6 _ 14 aryl-C^ alkyl which 
may have 1 to 3 substituents selected from the substituent group C, 0) a 5- to 8-membered aromatic heterocyclic 
group or saturated or unsaturated non-aromatic heterocyclic group containing at least one of 1 to 3 kinds of het- 
eroatoms selected from oxygen atom, sulfur atom and nitrogen atom, which may have 1 to 3 substituents selected 

15 from the substituent group C, (k) acyl selected from formyl, C^ 0 alkyi-carbonyl, cycloalkyl-carbonyl, C 2 _ 10 

alkenykcarbonyl, cycloalkenyl-carbonyl, C 2 . 10 alkynyl-carbonyi, Cg_ 14 arylcarbonyl, Cg_ 14 aryl-C^ alkyl-car- 
bonyl, di-C6_ 14 aryl-C,^ alkyl-carbonyi, tri-C 6 _ 14 aryl-C^ alkyi-carbonyl, alkylsulfonyl, cycloalkylsulfonyl, 
C 2 -io alkenylsulfonyl, cycloalkenylsulfonyl, C 2 _ 10 alkynylsulfonyl, Cg_ 14 arylsulfonyl, Cg_ 14 aryl-C^ alkylsulfo- 
nyl, di-Cg_ 14 aryl-C^ alkylsulfonyl or tri-Cg_ 14 aryl-C^ alkylsulfonyl (said acyl optionally having 1 to 3 substituents 

20 selected from the substituent group C), or ( 1 ) amino which may have 1 to 2 substituents selected from acyl groups 

wherein a 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic 
group containing a least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen 
atom has been bound to a carbonyl or sulfonyl group (said acyl optionally having 1 to 3 substituents selected from 
the substituent group C), and 

25 r3 represents (1) C^q alkyl which may have 1 to 3 substituents selected the substituent group A; (2) 

cycloalkyl which may have 1 to 3 substituents selected from the substituent group A; (3) C^q alkenyl which may 
have 1 to 3 substituents selected from the substituent group A; (4) cycloalkenyl which may have 1 to 3 sub- 
stituents selected from the substituent group A; (5) C 2 . 10 alkynyl which may have 1 to 3 substiruents selected from 
the substituent group A; (6) Cg_ 14 aryl which may have 1 to 3 substituents selected from the substituent group A; 

30 (7) Cg_ 14 aryt-C^ alkyl which may have 1 to 3 substituents selected from the substituent group A; (8) di-Cg_ 14 

aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group A; (9) tri-Cg_ 14 aryl-C-,^ alkyl 
which may have 1 to 3 substituents selected from the substituent group A; (10) a group represented by the formula 
-X""-G-(CH 2 ) n -J, wherein X"' represents C 1-4 alkylene or C 2 ^ alkenylene, G represents a bond, -O, -S-, -CO-NH- 
or -NH-CO-, n is an integer of 0 to 3, and J represents (a) a C6_ 14 aryl group (which may have 1 to 3 substituents 

35 selected from the substituent group B) or (b) a 5- to 8-membered aromatic heterocyclic group which may have at 

least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic 
heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B); or (11) a group 
represented by the formula -X""-L-(CH 2 ) n -M, wherein X" M represents a bond or C 1-4 alkylene which may have 1 to 
3 substituents selected from the substituent group A, and L represents (a) a bond, (b) Cg_ 10 aryl (which may have 

40 1 to 3 substituents selected from the substituent group B), or (c) a 5- to 8-membered aromatic heterocyclic group 

containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom 
(said aromatic heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B), (d) 
-O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, M represents amino group, guanidino group, 
sulfamoyl group, carbamoyl group or hydroxyl group; 

<5 5) The compound according to the above 2), wherein R 1 is (1) hydrogen atom; (2) C^q alkyl which may have 1 

to 3 substituents selected from (V) halogen atom, (2') nitro, (3*) cyano, (4') oxo, (5*) hydroxyl group, (6') thiol, (T) 
C 1-4 alkylthio, (8*) amino group, (9") mono-C 1-4 alkylamino, (10') di-C 1-4 alkylamino, (1V) 5- to 6-membered cyclic 
amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, 
2-oxo-1-pyrrolidinyl and 2-oxo-1-piperidinyl, (12 1 ) phenyl-C^ alkyl, (13') C3.7 cycloalkyl, (14') carboxyl, (15') 

50 alkoxy-carbonyl, (16') C 7 . 10 aralkyloxy-carbonyl, (17') carbamoyl, (18') mono-C^ alkylcarbamoyl, (19') di-C^ 

alkylcarbamoyl, (20') C 1-4 alkyl which may be substituted with a halogen atom or alkoxy, (2V) C 1-4 alkoxy 
which may be substituted with a halogen atom or C 1-4 alkoxy, (22') C 1-4 alkyl enedioxy, (23') formyl, (24') C 2 ^ 
alkanoyl, (25') alkylsulfonyl, (26') C 1-4 alkylsulfinyl, (27') sulfamoyl, (28') mono-C 1-4 alkylsuffamoyl, (29') di-C 1-4 
alkylsulfamoyl, (30') Cg_ 14 aryl (which may be substituted with a substituent (s) selected from (1 n ) halogen, (2") 

55 nitro, (3") cyano, (4") hydroxyl group, (5") thiol, (6") alkylthio, (7 M ) amino, (8") mono-C^ alkylamino, (9") 

di-C^ alkylamino, (10") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, 
morpholine, thiomorpholine, pyrrole and imidazole, (11") phenyl-C^ alkyl, (12") cycloalkyl, (13") carboxyl 
group, (14") C 1-4 alkoxy-carbonyl, (15") C 7 . 10 aralkyloxy-carbonyl, (16") carbamoyl, (17") mono-C^ alkyl-car- 



7 




EP 1 295 867 A1 

bamoyl, (1 8") di-C,^ alkyl-carbamoyl, (19") alkyl which may be substituted with a halogen atom or alkoxy, 
(20") alkoxy which may be substituted with a halogen atom or C 1-4 alkoxy, (21") C 1-4 alkylenedioxy, (22 M ) 
formyl, (23") C 2 ^ alkanoyl, (24") alkylsulfonyl, (25") alkylsulfinyl, (26") sulfamoyl, (27") mono-C^ alkyl- 
sulfamoyl, (28°) di-C^ alkylsulfamoyl, and (29") 5-to 6-membered aromatic monocyclic heterocyclic group), or 

5 (3 V) 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group 

containing at least one of 1 to 3 kinds of heteroatoms selected fron oxygen atom, sulfur atom and nitrogen atom 
(said heterocyclic group may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") cyano, (4") oxo, 
(5") hydroxyl group, (6") thiol, (7") C 1-4 alkylthio, (8 M ) amino, (9 M ) mono-C 1-4 alkylamino, (10") di-C^ alkylamino, 
(11") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomor- 

10 pholine, pyrrole and imidazole, (12") phenyt-C 1-4 alkyl, (14") C^_ 7 cycloalkyl, (15") carboxyi, (16") alkoxy- 

carbonyl, (17") C 7 . 10 aralkyloxy-carbonyl, (18") carbamoyl, (19") mono-C 1-4 alkyl-carbamoyl, (20") di-C^ alkyl- 
carbamoyl, (21") alkyl which may be substituted with a halogen atom or C 1-4 alkoxy, (22") alkoxy which 
may be substituted with a halogen atom or alkoxy, (23") alkylenedioxy, (24") formyl, (25") C 2-4 alkanoyl, 
(26") C 1-4 alkylsulfonyl and (27") alkylsulfinyl) (hereinafter referred to as substituent group D); (3) cy- 

15 cloalkyl which may have 1 to 3 substituents selected from the substituent group D; (4) C 2 _ 10 alkenyl which may 

have 1 to 3 substituents selected from the substituent group D; (5) cycloalkenyl which may have 1 to 3 sub- 
stituents selected from the substituent group D; (6) C 2 _ 10 alkynyl which may have 1 to 3 substituents selected from 
the substituent group D; (7) C5_ 14 aryl which may have 1 to 3 substituents selected from the substituent group D; 
(8) C6_ 14 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group D; (9) di-C6_ 14 

20 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group D; (10) tri-Cg.^ aryl-C^ 

alkyl which may have 1 to 3 substituents selected from the substituent group D; (11) a group represented by the 
formula X'"-G-(CH 2 ) n -J, wherein X'" represents alkylene or C 2-4 alkenylene, G is a bond, -O-, -S-, -CO-NH- 
or -NH-CO-, n is an integer of 0 to 3, J represents (a) Ce_ 14 aryl (which may have 1 to 3 substituents selected from 
(V) halogen, (2") nitro, (3") cyano, (4") hydroxyl group, (5") thiol, (6") alkylthio, (7") amino, (8") mono-C^ 

25 alkylamino, (9") di-C 1-4 alkylamino, (10") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, pipera- 

zine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, 2-oxo-1 -pyrrol idinyl and 2-oxo-1-piperidinyl, (11") 
phenyl-C^ alkyl, (12") cycloalkyl, (13") carboxyi, (14") alkoxy-carbonyl, (15") C 7 _ 10 aralkyloxy-carbonyl, 
(16") carbamoyl, (17") mono-C^ alkyl-carbamoyl, (18") di-C 1-4 alkyl-carbamoyl, (19") alkyl which may be 
substituted with a halogen atom or alkoxy, (20") C 1-4 alkoxy which may be substituted with a halogen atom 

30 or alkoxy, (2V) alkylenedioxy, (22") formyl, (23") C 2 ^ alkanoyl, (24") alkylsulfonyl, (25") alkyl- 

sulfinyl, (26") sulfamoyl, (27") mono-C 1-4 alkylsulfamoyl, (28") di-C^ alkylsulfamoyl, (29") aryl (which may 
be substituted with a substituent selected from (1 m ) halogen, (2'") nitro, (3 m ) cyano, (4 m ) hydroxyl group, (5'") thiol, 
(6 m ) C,^ alkylthio, (7 m ) amino, (8"') mono-C^ alkylamino, (9"') di-C^ alkylamino, (10"') 5- to 6-membered cyclic 
amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, 

35 (11-) phenyl-C^ alkyl, (12"') cycloalkyl, (13"') carboxyi group, (14"') alkoxy-carbonyl, (15'") C 7 _ 10 aralky- 

loxy-carbonyl, (16 m ) carbamoyl, (17"') mono-C-,^ alkyl-carbamoyl, (18'") di-C^ alkyl-carbamoyl, (19"') C 1-4 alkyl 
which may be substituted with a halogen atom or alkoxy, (20 m ) C 1-4 alkoxy which may be substituted with a 
halogen atom or C 1-4 alkoxy, (21"*) alkylenedioxy, (22"') formyl, (23 m ) C 2 ^ alkanoyl, (24"') alkylsulfonyl, 
(25'") C 1-4 alkylsulfinyl, (26"') sulfamoyl, (27"') mono-C^ alkylsulfamoyl, (28 m ) di-C,^ alkylsulfamoyl and (29 m ) 5- 

40 to 6-membered aromatic monocyclic heterocyclic group), or (30") 5- to 8-membered aromatic heterocyclic group 

or saturated or unsaturated non-aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms 
selected from oxygen atom, sulfur atom and nitrogen atom (said heterocyclic group may have 1 to 3 substituents 
selected from (1'") halogen, (2 m ) nitro, (3"') cyano, (4"*) oxo, (5 m ) hydroxyl group, (6"') thiol, (7 m ) alkylthio, (8"') 
amino, (9 m ) mono-C 1-4 alkylamino, (10"') di-C^ alkylamino, (11'") 5- to 6-membered cyclic amino selected from 

<5 tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (12'") phenyl-C,^ 

alkyl, (13'") cycloalkyl, (14"') carboxyi, (15"') C 1-4 alkoxy-carbonyl, (16"') C 7 . 10 aralkyloxy-carbonyl, (17"') car- 
bamoyl, (18'") mono-C,^ alkyl-carbamoyl, (19 m ) di-C^ alkyl-carbamoyl, (20 m ) C-,^ alkyl which may be substituted 
with a halogen atom or alkoxy, (2V") alkoxy which may be substituted with a halogen atom or C 1-4 alkoxy, 
(22"') alkylenedioxy, (23"') formyl, (24 m ) C 2 ^ alkanoyl, (25"') alkylsulfonyl and (26'") alkylsulfinyl) 

50 (hereinafter referred to as substituent group E), or (b) a 5- to 8-membered heterocyclic group containing at least 

one of 1 to 3 kinds of heterocyclic groups selected from oxygen atom, sulfur atom and nitrogen atom, said aromatic 
heterocyclic group optionally having 1 to 3 substituents selected from the substituent group E; or (12) a group 
represented by the formula -X""-L-(CH 2 ) n -M, wherein X"" represents a bond or a alkylene group which may 
have 1 to 3 substituents selected from the substituent group D, L represents (a) a bond, (b) C^q aryl which may 

55 have 1 to 3 substituents selected from the substituent group E, (c) a 5- to 8-membered aromatic heterocyclic group 

containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom 
(said aromatic heterocyclic group optionally having 1 to 3 substituents selected from the substituent group E), (d) 
-O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, and M represents an amino group, guanidino 
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group, sulfa moyl group, carbamoyl group or hydroxy! group, 

X represents the following saturated divalent groups wherein some bonds may have been converted into 
unsaturated bonds: 

5 (1) -(CHjVt, wherein fl represents an integer of 1 to 8, 

(2) -(CH 2 ) g1 -X 1 -{CH2)g2-. wherein g1 and g2 are the same or different, and represent an integer of 0 to 7, 
provided that the sum of g1 and g2 is 0 to 7, and X 1 represents NH, O, S, SO or SO^ or 

(3) -(CHjJhrXMCHjJhz-X^CHjJhs-, wherein hi , h2 and h3 are the same or different, and represent an integer 
of 0 to 6, provided that the sum of hi , h2 and h3 is 0 to 6, and X 1 and X 2 each represent NH, O, S, SO or S0 2 

10 provided that when h2 is 0, X 1 and/or X 2 preferably represent NH, 

A represents (1) (a) C^q alkyl which may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") 
cyano, (4") oxo, (5") hydroxyl group, (6 n ) thiol, (7") C w alkylthio, (8") amino, (9°) mono-C 1-4 alkylamino, (10") 
di-C 1-4 alkylamino, (11") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, 

*5 morpholine, thiomorpholine, pyrrole and imidazole, (12°) phenyl-C^ alkyl, (13") 03.7 cycloalkyl, (14") carboxyl, 

(15") C 1-4 alkoxy-carbonyl, (1 6") Cj^ Q aralkyloxy-carbonyl, (17°) carbamoyl. (18") mono-C,^ alkyl-carbamoyl, (1 9") 
di-C^ alkyl-carbamoyl, (20") alkyl which may be substituted with a halogen atom or C 1-4 alkoxy, (21") C 1-4 
alkoxy which may be substituted with a halogen atom or alkoxy, (22") C 1-4 alkylenedioxy, (23") formyl, (24") 
C 2 ^ alkanoyl, (25") alkylsulfonyl and (26") alkylsulfinyl (hereinafter referred to as substituent group F), 

20 (b) cycloalkyl which may have 1 to 3 substituents selected from the substituent group F, (c) C2_ 10 alkenyl which 

may have 1 to 3 substituents selected from the substituent group F, (d) C^q cycloalkenyl which may have 1 to 3 
substituents selected from the substituent group F, (e) C 2 . 10 alkynyl which may have 1 to 3 substituents selected 
from the substituent group F, (0 Ce_ 14 aryl which may have 1 to 3 substituents selected from the substituent group 
F. (9) C&- 14 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group F, (h) di-C5_ 14 

25 ary1-C 1-6 alkyl which may have 1 to 3 substituents selected from the substituent group F, (i) tri-C 6 _ 14 aryl-C^ alkyl 

which may have 1 to 3 substituents selected from the substituent group F, (j) a 5- to 8-membered aromatic hete- 
rocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing at least one of 1 to 3 kinds 
of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, which may have 1 to 3 substituents 
selected from the substituent group F, (k) acyl selected from formyl, C^q alkyi-carbonyl, cycloalkyl-carbonyl, 

30 c 2-io alkenyl-carbonyl, cycloalkenyl-carbonyl, C 2 . 10 alkynyl-carbonyl, C6_ 14 arylcarbonyl, C6_ 14 aryl-C^ alkyl- 

carbonyl, di-C6_ 14 aryl-C^ alkyl-carbonyl, tri-C 6 _ 14 aryl-C^ alkyl-carbonyl, C l _ 10 alkylsulfonyl, cycloalkylsul- 
fonyl, C 2 _ 10 alkenylsulfonyl, cycloalkenylsulfonyl, C 2 . 10 alkynylsutfonyl, arylsulfonyl, C e _ u aryl-C^ alkyl- 
sulfonyl, di-C6_ 14 aryl-C^ alkylsulfonyl or tri-C 6 . 14 aryl-C^ alkylsulfonyl (said acyl optionally having 1 to 3 sub- 
stituents selected from the substituent group F, or (1) amino which may have 1 to 2 substituents selected from acyl 

35 wherein a 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic 

group containing a least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen 
atom has been bound to carbonyl or sulfonyl (said acyl optionally having 1 to 3 substituents selected from the 
substituent group F); or (2) cyclic amino which may have 1 to 3 substituents selected from (a) halogen, (b) nitro, 
(c) cyano, (d) hydroxyl group, (e) thiol, (f) amino, (g) carboxyl, (h) optionally halogenated alkyl, (i) optionally 

40 halogenated C 1-4 alkoxy, (j) formyl, (k) C 2 ^ alkanoyl and (1) alkylsulfonyl; or (3) a group formed by removing 

one hydrogen atom from a 5- to 8-membered aromatic monocyclic heterocyclic ring or saturated or unsaturated 
non-aromatic monocyclic heterocyclic ring containing one nitrogen atom and one to three kinds of 1 to 4 heter- 
oatoms selected from an oxygen atom, a sulfur atom and a nitrogen atom or by removing one hydrogen atom from 
a ring wherein 2 or 3 the same or different rings selected from the above monocyclic rings have been condensed 

45 (said heterocyclic group optionally having 1 to 3 substituents selected from the substituent group F), 

R 2 and R 3 each represents (1) C^q alkyl which may have 1 to 3 substituents selected the substituent group 
D; (2) cycloalkyl which may have 1 to 3 substituents selected from the substituent group D; (3) C^q alkenyl 
which may have 1 to 3 substituents selected from the substituent group D; (4) cycloalkenyl which may have 
1 to 3 substituents selected from the substituent group D; (5) C 2 _ 10 alkynyl which may have 1 to 3 substituents 

50 selected from the substituent group D; (6) Ce. 14 aryl which may have 1 to 3 substituents selected from the substit- 

uent group D; (7) Cq_ u aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group D; 
(8) di-Ce_ 14 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group D; (9) tri-C^^ 
aryl-C-i-e a,kvl which may have 1 to 3 substituents selected from the substituent group D; (10) the formula 
-X m -(CH 2 ) n -J, wherein X m represents C 1-4 alkylene or C 2 ^ alkenylene, G represents a bond, -O-, -S-, -CO-NH- or 

55 -NH-CO-, n is an integer of 0 to 3, and J represents (a) aryl which may have 1 to 3 substituents selected 

from the substituent group E or (b) a 5- to 8-membered aromatic heterocyclic group which may have at least one 
of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic 
group optionally having 1 to 3 substituents selected from the substituent group E), or (11) a group represented by 
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the formula -X" M -L-(CH 2 ) n -M, wherein X" M represents a bond or C,^ alkylene which may have 1 to 3 substituents 
selected from the substituent group D, and L represents (a) a bond, (b) C^q aryl which may have 1 to 3 substituents 
selected from the substituent group E, (c) a 5- to 8-membered aromatic heterocyclic group containing at least one 
of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic 
group optionally having 1 to 3 substituents selected from the substituent group E), (d) -O-, (e) -S-, (f) -CO-NH- or 
(g) -NH-CO-, n is an integer of 0 to 3, M represents an amino group, guanidino group, sulfamoyl group, carbamoyl 
group or hydroxyl group; 
6) A compound represented by the formula: 



10 



20 




N-X-A 



25 



wherein each symbol is as defined in the above 2), or a salt thereof; 
7) A compound represented by the formula: 



30 



35 




45 



wherein each symbol is as defined in the above 2), or a salt thereof; 
8) A compound represented by the formula: 



50 



55 



10 




15 wherein each symbol is as defined in the above 2), or a salt thereof; 

9) The compound according to the above 2), wherein the group represented by the formula: 



20 



25 is a group represented by the formula: 



30 



R R« 

— N— X -N' - ; 

V 



I ■ 
-N-X— A 



wherein R 1 represents (1) hydrogen atom, (2) alkyl, (3) cycloalkyl, (4) C 2 _ 10 alkenyl, (5) cycloalkenyl, 
(6) C 2 _ 10 alkynyl, (7) aryl, (8) aryl-C^ alkyl, (9) di-C^ aryl-C^ alkyl, (10) tri-C^ aryl-C^ alkyl, (11) 

35 a group represented by the formula -X m -G-(CH 2 ) n -J, wherein X"' represents aC 14 alkylene group or C 2 ^ alke- 

nylene group, G represents a bond, -O, -S-, -CO-NH- or-NH-CO-, n is an integer of 0 to 3, J represents (a) 
aryl or (b) a 5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms 
selected from oxygen atom, sulfur atom and nitrogen atom, or (12) a group represented by the formula -X""- 
L-(CH 2 ) n -M, wherein X M " represents a bond or a alkylene group, L represents (a) a bond, (b) C^ Q aryl, (c) a 

<o 5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from 

oxygen atom, sulfur atom and nitrogen atom, (d) -O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 
3, and M represents an amino group, guanidino group, sulfamoyl group, carbamoyl group or hydroxyl group. X' 
represents alkylene, R 4 and R 5 each represents hydrogen atom or alkyl (which may have 1 to 3 substit- 
uents selected from (i) halogen, (ii) nitro, (Hi) cyano, (iv) hydroxyl group, (v) thiol, (vi) alkylthio, (vii) amino, 

45 ( V iii) mono-C 1-4 alkylamino, (ix) di-C^ alkylamino, (x) 5- to 6-membered cyclic amino selected from tetrahydro- 

pyrrole, piperazine, piperidine, morpholine, thiomorphoiine, pyrrole and imidazole, (xi) carboxyl, (xii) C 1-4 alkoxy- 
carbonyl, (xiii) C 7 _ 10 aralkyloxy-carbonyl, (xiv) carbamoyl, (xv) mono-C 1-4 alkyl-carbamoyl, (xvi) di-C 1w4 alkyl-car- 
bamoyl, (xvii) C 1>4 alkyl which may be substituted with a halogen atom or C 1-4 alkoxy, (xviii) C 1-4 alkoxy which may 
be substituted with a halogen atom or C 1-4 alkoxy, (xix) C 1-4 alkylenedioxy, (xx) phenyl-C^ alkyl, (xxi) C3.7 cy- 

50 cloalkyl, (xxii) formyl, (xxiii) C 2-4 alkanoyl, (xxiv) alkylsulfonyl and (xxv) alkyl sulfinyl), and R 4 and R 5 

together with their adjacent nitrogen atom may be bound to each other to form a 3- to 8-membered cyclic amino 
group; 

10) The compound according to the above 9), wherein each of R 4 and R 5 is hydrogen atom; 

11) The compound according to the above 9), wherein R 4 and R 5 are bound to each other to form a 3- to 8-mem- 
55 bered saturated nitrogen-containing heterocyclic ring; 

12) The compound according to the above 2), wherein the group represented by the formula: 
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i - 

— N — X — A 



is a group represented by the formula: 




wherein X" represents a bond or alkylene, and rings D and E each represents a 3- to 8-membered saturated 
nitrogen-containing heterocyclic ring; 

13) The compound according to the above 2), wherein R 2 is a group represented by the formula -X'"-G-(CH 2 ) n -J 
wherein X m represents a alkylene group or C 2 _4 alkenylene group, G represents a bond, -O-, -S-, -CO-NH- 

20 or -NH-CO-, n is an integer of 0 to 3, J represents (a) a Cg_i4 aryl group (which may have 1 to 3 substituents 

selected from (i) halogen, (ii) hydroxyl group, (iii) alkyl which may be substituted with a halogen atom or C 1-4 
alkoxy, (iv) alkoxy which may be substituted with a halogen atom or alkoxy and (v) sulfamoyl), or (b) a 
5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from 
oxygen atom, sulfur atom and nitrogen atom; 

25 14) The compound according to the above 2), wherein R is a group represented by the formula -X ,m -L-(CH 2 ) n -M 

wherein X n " represents a bond or a C 1-4 alkylene group, L represents (a) a bond, (b) aryl, (c) a 5- to 8-mem- 
bered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen 
atom, sulfur atom and nitrogen atom, (d) -O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, and M 
represents an amino group, guanidino group, sulfamoyl group, carbamoyl group or hydroxy! group; 

30 15) The compound according to the above 2), wherein R 3 represents a group represented by the formula -(CH 2 ) p - 

T, wherein p is an integer of 1 to 6, T represents (a) aryl (which may have 1 to 3 substituents selected from 
(i) halogen, (ii) hydroxyl group, (iii) phenyl-C,^ alkyl, (iv) carboxyl, (v) alkoxy-carbonyl, (vi) C-,^ alkyl which 
may be substituted with a halogen atom or C 1-4 alkoxy, (vii) alkoxy which may be substituted with a halogen 
atom orC^-4 alkoxy, (viii) alkylenedioxy, (ix) sulfamoyl, (x) C 1-4 alkylsulfamoyl, (xi) di-C^ alkylsulfamoyi and 

35 (xii) a 5-to 8-membered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group 

containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, 
or (b) a 5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms 
selected from oxygen atom, sulfur atom and nitrogen atom; 

16) The compound according to the above 14), wherein T is phenyl group substituted with hydroxyl group, sulfa- 
te moyl, C 1-4 alkylsulfamoyl or di-C 1-4 alkylsulfamoyl; 

17) 3'-{[{2-[4-(Aminosulfonyl)phenyl]ethyl}(4-phenylbutanoyl) amino] methyl}-N-[2-(1-pyrrolidinyl)ethyl]-[1 ,1'-bi- 
phenyl]-3-carboxamide or a salt thereof; 

18) 3*-({{2-[4-( Ami nosu If onyl)phenyl]ethyl)-[(benzyloxy)acetyl] am ino}methyl)-N-[2-(1 -pyrrol idinyl)-ethyl] [1 ,1 '-bi- 
phenyl]-3-carboxamide or a salt thereof; 

45 19) N-{2-Aminoethyl)-3Htt3-({Iamino(imino)methyl]^ 

1,1'-biphenyl]-2-carboxamide or a salt thereof; 

20) N-(2-Aminoethyl)-3^[[4-(aminosulfonyl)b^ 
mide or a salt thereof; 

21) A prodrug of the compound according to the above 1) or 2) or a salt thereof; 

50 22) A pharmaceutical composition comprising a compound represented by the formula (I): 



55 



12 



EP 1 295 867 A1 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, provided that (1) a compound represented by the formula: 




wherein each symbol has the same meaning as defined above, and (2) 4'-[[(methoxyacetyl)methylamino]methyl] 
-N-^-methoxy-a-tA-methyl-l-piperazinylJphenyll^'-methyl-fl.V-biphenyll^-carboxamide are excluded, or a salt 
thereof or a prodrug thereof; 

23) A GPR14 antagonist comprising a compound represented by the formula (I): 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
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ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof or a prodrug thereof; 
5 24) A vasoconstriction inhibitor comprising a compound represented by the formula (I): 



o 

R* — ^ 



15 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
25 R3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 

substituted benzene ring, or a salt thereof or a prodrug thereof; 

25) An agent for preventing and/or treating hypertension, arteriosclerosis, cardiac hypertrophy, myocardial infarc- 
tion or heart failure, comprising a compound represented by the formula (I): 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
45 whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 

ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof or a prodrug thereof; 
50 26) A regulator for a somatostatin receptor function comprising a compound represented by the formula (I): 



55 
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R 2 — ^ 
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50 



wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group, R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof or a prodrug thereof; 

27) The regulator for a somatostatin receptor function according to the above 26) which is a somatostatin receptor 
agonist; 

28) The regulator for a somatostatin receptor function according to the above 26) which is a somatostatin receptor 
antagonist; 

29) The regulator for a somatostatin receptor function according to the above 26), which is a somatostatin type 5 
receptor function regulator; 

30) The regulator for a somatostatin receptor function according to the above 26), which is an agent for preventing 
and/or treating diabetes, obesity, diabetic complications, diseases in the central nervous system, diseases in the 
digestive organs, glaucoma, acromegaly or tumors; 

31) A method of antagonizing GPR14, which comprises administering, into a mammal, an effective amount of a 
compound represented by the formula (I): 



wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof; 

32) A method of regulating a somatostatin receptor function which comprises administering, into a mammal, an 
effective amount of a compound represented by the formula (I) : 
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wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
r3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof; 
33) Use of a compound represented by the formula (I): 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof, for the manufacture of a GPR14 antagonist; 
34) Use of a compound represented by the formula (I): 
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wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
r3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof, for the manufacture of a somatostatin receptor regulator; 
35) A process for producing the compound according to the above 1 ) or a salt thereof, which comprises (i) reacting 
a compound represented by the formula: 



10 



15 



20 




N — X — A 



25 



wherein each symbol is as defined in the above 1), or a salt thereof, with a compound represented by the formula: 
R 2 COOH wherein R 2 is as defined in the above 1), or a salt thereof, or a reactive derivative thereof, or 
(ii) reacting a compound represented by formula: 



30 



35 




<o wherein each symbol is as defined in the above 1 ), or a salt thereof or a reactive derivative thereof, with a compound 
represented by the formula: 



45 



N — X— A 
H 



50 wherein each symbol is as defined in the above 1), or a salt thereof; and the like. 
Embodiments for Carrying Out the Invention 

[001 0] The term M GPR 1 4-antagonizing activity" used herein refers to an activity to competitively or non-competitively 
55 inhibit the binding of a ligand (e.g., urotensin II, etc.) to GPR14 protein on a cell membrane. 

[0011] The present invention provides, based on such GPR 1 4-antagonizing activity, drugs which exhibit a variety 
of effects on blood vessels (e.g., accentuation or suppression of vasoconstriction, etc.). Among them, vasoconstriction 
inhibitors may preferably be used which reduce urotensin ll-induced potent vasoconstriction. The vasoconstriction 
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inhibitors can be used for preventing and/or treating a variety of diseases. Particularly, they may preferably be used 
for preventing and/or treating hypertension, arteriosclerosis, hypercardia, myocardial infarction, heart failure and the 
like, and more preferably, ischemic myocardial infarction, congestive heart failure and the like. 
[0012] In the above-described formula (I), "a further optionally substituted benzene ring" represented by B or C is a 
5 benzene ring which may be substituted in addition to the substituent shown in the formula (I) and examples of the 
substituent (other than the substituent shown in the formula (I)) include hydrocarbon group which may be substituted; 
heterocyclic group which may be substituted; nitro group; a halogen atom; amino group which may be substituted; a 
group represented by the formula: R 6 -Y-(wherein Y is oxygen atom or sulfur atom which may be oxidized (e.g., S, S 
(O), S(0) 2 , etc.) and R 6 is a hydrocarbon group which may be substituted or a heterocyclic group which may be sub- 
to stituted); cyano group; acyl group which may be substituted; carboxyl group which may be esterified or amidated; and 
the like. 

[0013] Examples of the hydrocarbon group in the "hydrocarbon group which may be substituted" as the substituent 
of the benzene ring of "a further optionally substituted benzene ring" represented by B or C, and in the "hydrocarbon 
group which may be substituted" represented by R 6 include 

15 

(1) alkyl (e.g., C^^ alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso- 
pentyl, neopentyl, hexyl, heptyl, octyl, nonyl or decyl, etc., and preferably lower (C,^) alkyl, etc.); 

(2) cycloalkyl (e.g., cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.), 
wherein the cycloalkyl may be condensed with a benzene ring to form indan (e.g., indan 1-yl, indan 2-yl, etc.), 

20 tetrahydronaphthalene (e.g., tetrahydronaphthalene-5-yl, tetrahydronaphthalene-6-yl, etc.) (preferably indan, 

etc.), and wherein the cycloalkyl may be crosslinked with via a C^_ 2 linear atomic chain to form a closslinked cyclic 
hydrocarbon group such as bicyclo[2.2.1]heptyl, bicyclo[2.2.2] octyl, bicyclo [3.2.1] octyl, bicyclo [3.2.2]nonyl, etc. 
(preferably cyclohexyl having a closslinkage via a C 1 . 2 linear atomic chain, etc., and more preferably bicyclo[2.2.1] 
heptyl, etc.); 

25 (3) alkenyl (e.g., C 2 _ 10 alkenyl such as vinyl, ally), crotyl, 2-pentenyl or 3-hexenyl, etc., preferably lower (C 2 ^) 

alkenyl); 

(4) cycloalkenyl (e.g., cycloalkenyl such as 2-cyclopentenyl, 2-cyclohexenyl, 2-cyclopentenylmethyl, 2-cy- 
clohexenylmethyl, etc.); 

(5) alkynyl (e.g., C 2 _ 10 alkynyl such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-pentynyl, 3-hexynyl, etc., pref- 
30 erably lower (C 2 ^) alkynyl, etc.); 

(6) aryl (e.g., C6_ 14 aryl such as phenyl or naphthyl, etc., preferably C^q aryl, and more preferably phenyl, etc.); 

(7) aralkyl (e.g., alkyl having 1 to 3 C^ 4 allyl groups, preferably phenyl-C^ alkyl (e.g., benzyl, phenethyl, 
etc.). Particularly, alkyl is preferable, and alkyl (e.g., methyl, ethyl, etc.) is more preferable with methyl being 
most preferable. 

35 

[0014] The hydrocarbon group may have substituent(s). Examples of the substituent(s) include halogen (e.g., fluo- 
rine, chlorine, bromine, iodine, etc.), nitro, cyano, oxo, hydroxy group, thiol group which may be substituted (e.g., thiol, 
alkylthio, etc.), amino group which may be substituted (e.g., amino, mono-C 1-4 alkylamino, di-C^ alkylamino, 
mono-C 2 _ 5 alkanoylamino, or 5- or 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, mor- 

40 pholine, thiomorpholine, pyrrole, imidazole, etc.), phenyl-lower (C^) alkyl, C^ 7 cycloalkyl, carboxyl group which may 
be esterified or amidated (e.g., carboxyl, C,^ alkoxy-carbonyl, lower (C 7 _ 10 ) aralkyloxy-carbonyl, carbamoyl, mono-C^ 
alkyl-carbamoyl, di-C 1-4 alkyl-carbamoyl, etc.), alkyl which may be substituted by halogen atom or alkoxy (e. 
g., trifluoromethyl, methyl, ethyl, etc.), alkoxy which may be substituted by halogen atom or C 1-4 alkoxy (e.g., 
methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy, etc.), C 1-4 alkylenedioxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, etc.), 

45 formyl, C 2-4 alkanoyl (e.g., acetyl, propionyl, etc.), alkylsurfonyl (e.g., methanesurfonyi, ethanesurfonyl, etc.), C n ^ 
alkylsulfinyl (e.g., methanesulfinyl, ethanesurfinyl, etc.), etc. The number of the substituents is preferably 1 to 3. 
[0015] Examples of the heterocyclic group in the "heterocyclic group which may be substituted" as the substituent 
of the benzene ring of "a further optionally substituted benzene ring" represented by B or C, and in the "heterocyclic 
group which may be substituted" represented by R 6 include those which may be formed by removing one hydrogen 

50 atom from a 5- to 8-membered aromatic heterocyclic ring and saturated or unsaturated non-aromatic (aliphatic) hete- 
rocyclic ring containing at least 1 (preferably 1 to 4, and more preferably 1 or 2) of 1 to 3 (preferably 1 or 2) kinds of 
heteroatom(s) selected from the group consisting of oxygen, sulfur and nitrogen atoms. 

[0016] Examples of the "aromatic heterocyclic ring" include 5- to 8-membered (preferably 5- or 6-membered) aromatic 
monocyclic heterocyclic rings (e.g., furan, thiophene, pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole, pyra- 
55 zole, 1,2,3-oxadiazole, 1,2,4-oxadiazoie, 1 ,3,4-thiadiazole, 1 ,2,3-thiadiazole, 1,2,4-thiadiazole, 1 ,3,4-thiadiazole, 
1 ,2,3-triazole, 1 ,2,4-triazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine ortriazine, etc.). Examples of the "non- 
aromatic heterocyclic ring" include 5- to 8-membered (preferably 5-or 6-membered) saturated or unsaturated mono- 
cyclic non-aromatic heterocyclic ring (aliphatic heterocyclic ring) such as pyrrolidine, tetrahydrofuran, tetrahydrothi- 
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ophene, thiolane, dithiolane, oxathiolane, pyrroline, imidazolidine, imidazoline, pyrazolidine, pyrazoline, oxazine, ox- 
adiazine, thiazine, thiadiazine, piperidine, morpholine, thiomorpholine, tetrahydropyran, piperazine, pyran, oxepin, thh 
epin, azepine, etc.; and 5- to 8-membered non-aromatic heterocyclic rings comprising any of the above-described 
aromatic monocyclic heterocyclic ring with all or portion of double bonds therein being saturated. 
5 [0017] Examples of the "heterocyclic group" in the "heterocyclic group which may be substituted" as the substituent 
of the benzene ring of "a further optionally substituted benzene ring" represented by B or C, and in "heterocyclic group 
which may be substituted" represented by R 6 also include those formed by removing one hydrogen atom from a con- 
densed ring formed by condensation of two or three (preferably two) rings selected from the group consisting of the 
above-listed monocyclic heterocyclic rings (monocyclic aromatic heterocyclic rings and monocyclic non-aromatic net- 
to erocyclic rings) and 5- to 8-membered cyclic hydrocarbons (e.g., 5- to 8-membered (preferably 5- or 6-membered) 
saturated or unsaturated alicyclic hydrocarbons such as C w cycloalkane, cycloalkene, cycloalkadiene, etc., 
and 6-membered aromatic hydrocarbon such as benzene). Those condensed rings may be saturated, partially unsatu- 
rated or aromatic. 

[0018] Preferable examples of such condensed ring include those comprising two identical or different heterocyclic 
is rings (preferably one is a heterocyclic ring and the other an aromatic heterocyclic ring, and more preferably two identical 
or different aromatic heterocyclic rings), and those comprising one heterocyclic ring and one homocyclic ring (preferably 
one is a heterocyclic ring and the other a benzene ring, and more preferably one is an aromatic heterocyclic ring and 
the other a benzene ring). Specific examples of such condensed ring include indole, benzothiophene, benzofuran, 
benzimidazole, imidazo[1,2-a]pyridine, quinoline, isoquinoline, cinnoline, etc. 
20 [0019] The "heterocyclic group" in the "heterocyclic group which may be substituted" as the substituent of the benzene 
ring of "a further optionally substituted benzene ring" represented by B or C, and in "heterocyclic group which may be 
substituted" represented by R 6 may have substituent(s). Examples thereof include those similar to the above-listed 
substituents of the "hydrocarbon group which may be substituted" as the substituent of the benzene ring of "a further 
optionally substituted benzene ring" represented by B or C. 
25 [0020] Examples of the "halogen atom" as the substituent of benzene ring of "a further optionally substituted benzene 
ring" represented by B or C include fluorine, chlorine, bromine and iodine. 

[0021] Examples of the "amino group which may be substituted" as the substituent of the benzene ring of "a further 
optionally substituted benzene ring" represented by B or C include that similar to the "amino group which may be 
substituted" represented by A described hereinafter. Among them, preferred are amino group having one or two sub- 
so stituents selected from the group consisting of "hydrocarbon group which may be substituted" (those similar to the 
above-listed "hydrocarbon group which may be substituted" as the substituent of the benzene ring of "a further optionally 
substituted benzene ring" represented by B or C); "heterocyclic group which may be substituted" (those similar to the 
above-fisted "heterocyclic group which may be substituted" as the substituent of the benzene ring of "a further optionally 
substituted benzene ring" represented by B or C); and "acyl group which may be substituted" (those similar to the "acyl 
35 group which may be substituted" as the substituent of the benzene ring of "a further optionally substituted benzene 
ring" represented by B or C). Particularly preferred are amino group which may have one or two alkyl groups which 
may be substituted [e.g., C^q alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., preferably lower (C^) alkyl, which may have 1 to 3 sub- 
stituent(s) selected from the group consisting of halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, 
40 hydroxy group, thiol group which may be substituted (e.g., thiol or alkylthio), amino group which may be substituted 
(e.g., amino, mono-C^ alkylamino, di-C 1-4 alkylamino, 5- or 6-membered cyclic amino such as tetrahydropyrrole, 
piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.), phenyl lower (C n ^) alkyl, C^_ 7 cycloalkyl, 
carboxyl group which may be esterified or amidated (e.g., carboxyl, C 1<4 alkoxycarbonyl, lower (C 7 . 10 ) aralkyloxy- 
carbonyl, carbamoyl, mono-C 1-4 alkyl carbamoyl, di-C 1-4 alkylcarbamoyl, etc.), alkyl which may be substituted by 
<s halogen atom or C n ^ alkoxy (e.g., trifluoromethyl, methyl, ethyl, etc.), alkoxy which may be substituted by halogen 
atom or C 1-4 alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy, etc.), C 1-4 alkyienedioxy (e.g., -0-CH 2 -0-, 
-0-CH 2 -CH 2 -0-, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), C 1-4 alkylsulfonyl (e.g., methanesulfonyl, 
ethanesulfonyl, etc.), alkylsulfinyl (e.g., methanesulfinyl, ethanesulfinyl, etc.), and the like]. 
[0022] The "amino group which may be substituted" as the substituent of the benzene ring of "a further optionally 
50 substituted benzene ring" represented by B or C may also be an amino group in which the substituents of the amino 
group are bonded to each other to form a cyclic amino group (e.g., a cyclic amino group formed by removing one 
hydrogen atom from constituent nitrogen atom of a 5- or 6-membered ring with a binding arm on its nitrogen atom (e. 
g., tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.). The cyclic amino 
group may be substituted and examples thereof include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, 
55 cyano, hydroxy group, thiol group, amino group, carboxyl group, C 1-4 alkyl which may be halogenated (e.g., trifluor- 
omethyl, methyl, ethyl, etc.), C 1-4 alkoxy which may be halogenated (e.g., methoxy, ethoxy, propoxy, butoxy, trifluor- 
omethoxy, trifluoroethoxy, etc.), formyl, C 2 _4 alkanoyl (e.g., acetyl, propionyl, etc.) or alkylsulfonyl (e.g., meth- 
anesulfonyl, ethanesulfonyl, etc.) and the like. The number of the substituents is preferably 1 to 3. 
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[0023] Examples of the "acyl group which may be substituted" as the substituent of the benzene ring of "a further 
optionally substituted benzene ring" represented by B or C include that comprising carbonyl group or sulfonyl group 
bonded with, for example: hydrogen; -hydrocarbon group which may be substituted" (e.g., that similar to the above- 
listed "hydrocarbon group which may be substituted" as the substituent of the benzene ring of "a further optionally 
5 substituted benzene ring" represented by B or C); or "heterocyclic group which may be substituted" (e.g., that similar 
to the above-listed "heterocyclic group which may be substituted" as the substituent of the benzene ring of "a further 
optionally substituted benzene ring" represented by B or C), and the like. Preferred examples are those comprising 
carbonyl group or sulfonyl group bonded with, for example: 

10 (1) hydrogen; 

(2) alkyl which may be substituted (e.g., C V10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyi, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., preferably lower (G^) alkyl); 

(3) cycloalkyl which may be substituted (e.g., C3.7 cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 
ctohexyl or cycloheptyl, etc.); 

15 (4) alkenyl which may be substituted (e.g., C 2 _ 10 alkenyl such as ally), crotyl, 2-pentenyl, 3-hexenyl, etc., preferably 

lower (C 2-6 ) alkenyl) ; 

(5) cycloalkenyl which may be substituted (e.g., cycloalkenyl such as 2-cyclopentenyl, 2-cyclohexenyl, 2-cy- 
clopentenylmethyl, 2-cyclohexenylmethyl, etc.); and 

(6) 5- or 6-membered monocyclic aromatic group which may be substituted (e.g., phenyl, pyridyl, etc.), including 
20 acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, heptanoyl, octanoyl, cyclobutane carb- 
onyl, cyclop entane carbonyl, cyclohexane carbonyl, cyclo heptane carbonyl, crotonyl, 2-cyclohexene carbonyl, 
benzoyl, nicotinoyl, methanesulfonyl, ethanesulfonyl, etc. Examples of the substituent(s) of the above-described 
(2) alkyl which may be substituted, (3) cycloalkyl which may be substituted, (4) alkenyl which may be substituted, 
(5) cycloalkenyl which may be substituted, and (6) 5- or 6-membered monocyclic aromatic group which may be 

25 substituted include halogen (e.g., fluorine, chlorine, bromine or iodine); nitro; cyano; hyaroxy group; thiol group 

which may be substituted (e.g., thiol, alkylthio, etc.); amino group which may be substituted (e.g., amino, 
mono-C^ alkylamino, di-C^ alkylamino, 5- or 6-membered cyclic amino such as tetrahydropyrrole, piperazine, 
piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.); carboxyl group which may be esterified or ami- 
dated (e.g., carboxyl, C 1-4 alkoxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl, di-C^ alkyl-carbamoyl, etc.); 

30 alkyl which may be substituted by halogen atom or alkoxy (e.g., trifluoromethyl, methyl, ethyl, etc.); C 1-4 

alkoxy which may be substituted by halogen atom orC 1-4 alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluor- 
oethoxy, etc.); formyl; C 2 _4 alkanoyl (e.g., acetyl, propionyl, etc.); C-,^ alkylsulfonyl (e.g., methanesulfonyl, 
ethanesulfonyl, etc.); and C-,^ alkylsulfinyl (e.g., methanesulfinyl, ethanesulfinyl, etc.), etc. The number of the 
substituent(s) is preferably 1 to 3. 

35 

[0024] Examples of the "carboxyl group which may be amidated" as the substituent of the benzene ring of "a further 
optionally substituted benzene ring" represented by B or C include that comprising a carbonyl group bonded with, for 
example: 

40 (1) hydroxy group; or 

(2) "amino group which may be substituted" (e.g., that similar to the above-listed "amino group which may be 
substituted" as the substituent of the benzene ring of "a further optionally substituted benzene ring" represented 
by B or C), and the like. 

45 [0025] The benzene ring of "a further optionally substituted benzene ring" represented by B or C may have 1 to 4 
the same or different substituent(s) (preferably 1 or 2 substituent(s)) at any position(s) of the ring. When the benzene 
ring of "a further optionally substituted benzene ring" represented by B or C have two or more substituents, any two 
of the substituents may be bonded to each other to form, for example, lower (C 1 _ 6 ) alkylene (e.g., trimethylene, tetram- 
ethylene, etc.), lower (C^) alkyleneoxy (e.g., -CH 2 -0-CH 2 -, -O-Cf-^-CH^, etc.), lower (C,^) alkylenedioxy (e.g., 

50 -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, etc.), lower (C 2 ^) alkenylene (e.g., -CH 2 -CH=CH-, -CH 2 -CH2-CH=CH-, 
-CH 2 -CH=CH-CH 2 -, etc.), lower (C 4 ^) alkadienylene (e.g., -CH=CH-CH=CH-, etc.). 

[0026] Preferred examples of the substituent of the benzene ring of "a further optionally substituted benzene ring" 
represented by B or C include: hydrocarbon group which may be substituted; heterocyclic group which may be sub- 
stituted; nitro group; halogen atom; amino group which may be substituted; and a group represented by the formula: 
55 R 6 -Y- (wherein Y is oxygen atom or sulfur atom which may be oxidized and R 6 is a hydrocarbon group which may be 
substituted or heterocyclic group which may be substituted). More preferable are hydrocarbon group which may be 
substituted, heterocyclic group which may be substituted, halogen atom, amino group which may be substituted and 
a group represented by the formula R 6 -Y- (wherein Y is oxygen atom or sulfur atom which may be oxidized and R 6 is 
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a hydrocarbon group which may be substituted or heterocyclic group which may be substituted), etc. Most preferable 
are lower (C 1-4 ) alkyl and halogen atom, etc. 

[0027] Preferably, the "further optionally substituted benzene rings* represented by B or C are benzene rings which 
do not have any substituent other than that shown in the formula, respectively. 
5 [0028] in the above-described formula (I), examples of the hydrocarbon group in the "hydrocarbon group which may 
be substituted" represented by R\ R 2 and R 3 include 

(1) alkyl (e.g., C^io alk yl sucn as ntethyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, iso- 
pentyl, neopentyl, hexyl, heptyl, octyt, nonyl or decyl, etc., and preferably lower (C,^) alkyl, etc.); 

(2) cycloalkyl (e.g., cycloalkyi such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.), 
wherein the cycloalkyl may be condensed with a benzene ring to form indan (e.g., indan 1-yl, indan 2-yl, etc.), 
tetrahydronaphthalene (e.g., tetrahydronaphthalene-5-yi, tetrahydronaphthalene-6-yl, etc.) (preferably indan, 
etc.), and wherein the cycloalkyl may be crosslinked with via a C v2 linear atomic chain to form a closslinked cyclic 
hydrocarbon group such as bicyclo [2.2.1] heptyl, bicyclo[2.2.2} octyl, bicyclo [3.2.1] octyl, bicyclo [3.2.2]nonyl, etc. 
(preferably cyclohexyl having a closslinkage via a C A _ 2 linear atomic chain, etc., and more preferably bicyclo[2.2.1] 
heptyl, etc.); 

(3) alkenyl (e.g., C2_ 10 alkenyl such as vinyl, allyl, crotyl, 2-pentenyl or 3-hexenyl, etc., preferably lower (C 2 _e) 
alkenyl); 

(4) cycloalkenyl (e.g., cycloalkenyl such as 2-cyclopentenyl, 2-cyclohexenyl, 2-cyclopentenylmethyl, 2-cy- 
clohexenylmethyl, etc.); 

(5) alkynyl (e.g., C 2 _ 10 alkynyl such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-pentynyl, 3-hexynyl, etc., pref- 
erably lower (C2-6) alkynyl, etc.); 

(6) aryl (e.g., Ce_ 14 aryl such as phenyl or naphthyl, etc., preferably Cs_ 10 aryl, and more preferably phenyl, etc.); 

(7) aralkyl (e.g., C-,^ alkyl having 1 to 3 allyl groups, preferably phenyl-C^ alkyl (e.g., benzyl, phenethyl, etc.); 

(8) a group represented by the formula: -X"'-G-(CH 2 ) n -J, wherein X"' represents aC u alkyl ene group or a C 2 _4 
alkenylene group, G represents a bond, -O-, -S-, -CO-NH- or -NH-CO-, n represents an integer of 0 to 3, and J 
represents an aromatic ring group which may be substituted; or 

(9) a group represented by the formula: -X""-L-(CH 2 ) n -M, wherein X ,m represents a bond or a alkylene group, 
L represents (a) a bond, (b) an aromatic ring group which may be substituted, (c) -O-, (d) -S-, (e) -CO-NH- or (f) 
-NH-CO-, n represents an integer of Oto 3, M represents amino group, guanidino group, sulfamoyl group, carbamoyl 
group or hydroxyl group; and the like. 

[0029] In the above-described formula, examples of the aromatic ring group represented by J and L include an aryl 
group which may be substituted, an aromatic heterocyclic group which may be substituted, and the like. 
35 [0030] Preferably, examples of the "aryl" of the "aryl group which may be substituted" represented by J and L include 
Ce-14 arvl sucn as P nen y'» naphthyl, etc., more preferably phenyl, etc. 

[0031] Examples of the "aromatic heterocyclic group" of the "aromatic heterocyclic group which may be substituted 
represented by J and L include those similar to "an aromatic heterocyclic group which may be substituted" of 
the "heterocyclic group which may be substituted" exemplified with respect to R 6 and, among them, a 5- or 6-membered 
40 aromatic monocyclic heterocyclic ring is preferred. Examples of the 5- or 6-membered aromatic monocyclic heterocyclic 
ring include furan, thiophene, pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole, pyrazole, 1 ,2,3-oxadiazole, 
1 ,2,4-oxadizaole, 1 ,3,4-oxadiazole, 1,2,3-thiadiazole, 1 ,2,4-thiadiazole, 1,3,4-thiadiazole, 1 ,2,3-triazole, 1 ,2,4-triazole, 
tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, triazine, etc. 

[0032] The "aromatic ring group" of the "aromatic ring group which may be substituted represented by J and L may 
45 have substituent(s). Examples of such substituent include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, 
cyano, hydroxy group, thiol group which may be substituted (e.g., thiol, C 1-4 alkylthio, etc.), amino group which may 
be substituted (e.g., amino, mono-C 1-4 alkylamino, di-C^ alkylamino, or 5- or 6-membered cyclic amino such as tet- 
rahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, 2-oxo-1 -pyrrol id inyl, 2-oxo- 
1-piperidinyl, etc.), phenyl-lower (C^) alkyl, C3.7 cycloalkyl, carboxyl group which may be esterified or amidated (e. 
so g. f carboxyl, C-^ alkoxy-carbonyl, lower (C 7 . 10 ) aralkyloxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl, di-C^ 
alkyl-carbamoyl, etc.), alkyl which may be substituted by halogen atom or alkoxy (e.g., trrfluoromethyl, methyl, 
ethyl, etc.), C 1-4 alkoxy which may be substituted by halogen atom or alkoxy (e.g., methoxy, ethoxy, trifluorometh- 
oxy, trifluoroethoxy, etc.), C 1-4 alkylenedioxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, 
propionyl, etc.), C 1-4 alkylsutfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), C-,^ alkylsulfinyl (e.g., methanesulfinyl, 
55 ethanesulfinyl, etc.), sulfamoyl which may be substituted (e.g., sulfamoyl, mono-C^ alkylsurfamoyl, di-C 1-4 alkylsul- 
famoyl, etc), an aryl group which may be substituted, a heterocyclic group which may be substituted, and the like. The 
number of the substituents is preferably 1 to 3. 

[0033] The "hydrocarbon group" of the "hydrocarbon group which may be substituted represented by R 1 , R 2 and R 3 
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may have substituent(s). Examples of such substituent include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), 
nitro, cyanc, oxo, hydroxy group, thiol group which may be substituted (e.g., thiol, alkylthio, etc.), amino group 
which may be substituted (e.g.. amino, mono-C 1-4 alkylamino, di-C 1 ^ alkylamino, or 5- or 6-membered cyclic amino 
such as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, 2-oxo-1-pyrrolidinyl, 

5 2-oxo-1-piperidinyl, etc.), phenyl-lower (C^) alkyl, C3.7 cycloalkyl, carboxyl group which may be esterified or amidated 
(e.g., carboxyl, alkoxy-carbonyl, lower (C 7 . 10 ) aralkyloxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl, di-C^ 
alkyl-carbamoyl, etc.), alkyl which may be substituted by halogen atom or alkoxy (e.g.. trifluoromethyl, methyl, 
ethyJ, etc.), C w alkoxy which may be substituted by halogen atom or alkoxy (e.g., methoxy, ethoxy, trifluorometh- 
oxy, trifluoroethoxy, etc.), alkylenedioxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, 

10 propionyl, etc.), C 1-4 alkyisulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), alkylsulfinyl (e.g., methanesulfinyl, 
ethanesulfinyl, etc.), sulfamoyl which may be substituted (e.g., sulfamoyl, mono-C-,^ alkylsulfamoyi, di-C,^ alkylsul- 
famoyl, etc), an aryl group which may be substituted, a heterocyclic group which may be substituted, and the like. The 
number of the substituents is preferably 1 to 3. 

[0034] Examples of the "aryl group" in the "aryl group which may be substituted" as the substituent of the "hydrocarbon 
is group which may be substituted" represented by R 1 , R 2 and R 3 include aryl such as phenyl, naphthyl, etc., 
preferably C^q aryl, more preferably phenyl, etc. 

[0035] Examples of the substituent(s) of the "aryl group" include halogen (e.g., fluorine, chlorine, bromine, iodine, 
etc.), nitro, cyano, hydroxy group, thiol group which may be substituted (e.g., thiol, alkylthio, etc.), amino group 
which may be substituted (e.g., amino, mono-C,^ alkylamino, di-C 1 ^ alkylamino, or 5- or 6-membered cyclic amino 

20 such as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.), phenyl-lower 
(C^) alkyl, C3_ 7 cycloalkyl, carboxyl group which may be esterified or amidated (e.g., carboxyl, C 1-4 alkoxy-carbonyl, 
lower (C 7 . 10 ) aralkyloxy-carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl, di-C^ alkyl-carbamoyl, etc.), alkyl 
which may be substituted by halogen atom or alkoxy (e.g., trifluoromethyl, methyl, ethyl, etc.), C 1-4 alkoxy which 
may be substituted by halogen atom or alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy, etc.), C,^ 

25 alkylenedioxy (e.g., -0-CH 2 -0-, -0-CH 2 -CH 2 -0-, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), alkyi- 
sulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), C 1 ^ alkylsulfinyl (e.g., methanesulfinyl, ethanesulfinyl, etc.), sul- 
famoyl which may be substituted (e.g., sulfamoyl, mono-C^ alkylsulfamoyi, di-C^ alkylsulfamoyi, etc), a heterocyclic 
group which may be substituted (e.g., furan, thiophene, pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole, 
pyrazole, 1,2,3-oxadiazole, 1,2,4-oxadizaole, 1,3,4-oxadiazole, 1,2,3-thiadiazole, 1 ,2,4-thiadiazole, 1,3,4-thiadiazole, 

30 1,2,3-triazole, 1 ,2,4-triazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, triazine, etc.), and the like. The 
number of the substituents is preferably 1 to 3. 

[0036] Examples of the "heterocyclic group which may be substituted" as the substituent of the "hydrocarbon group 
which may be substituted" represented by R 1 , R 2 and R 3 include those similar to the "heterocyclic group which may 
be substituted" represented by the above-described R 6 . 
35 [0037] In the above-described formula (I), preferred examples of the substituent(s) of the "amino group" of the "amino 
group which may be substituted" represented by R 2 include a hydrocarbon group, a heterocyclic group, and an acyl 
group each of which may be substituted, and the like. When the "amino group" is substituted, the number of the sub- 
stituents) is 1 to 2. 

[0038] Examples of the hydrocarbon group as the substituent of the "amino group which may be substituted" repre- 
40 sented by R 2 include: 

(1) alkyl which may be substituted (e.g., C 1 . 10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., and preferably lower (C^) 
alkyl, etc.); 

45 (2) cycloalkyl which may be substituted (e.g., cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 

clohexyl, cycioheptyl, cyano-octyl, etc.), wherein the cycloalkyl may be condensed with a benzene ring to form 
indan (e.g., indan-1-yl, indan-2-yl, etc.), tetrahydronaphthalene (e.g., tetrahydronaphthalene-5-yl, tetrahydronaph- 
thalene-6-yl, etc.) etc. (preferably indan etc.), and wherein the cycloalkyl may be crosslinked via a C U2 ''near 
atomic chain to form a crosslinked cyclic hydrocarbon group such as bicyclo [2.2.1] heptyl, bicyclo [2.2.2]octyl, 

50 bicyclo [3.2.1] octyl, bicyclo [3.2.2] nonyl etc. (preferably, cyclohexyl being crosslinked via a C 1-2 linear atomic 

chain, etc., and more preferably bicyclo [2.2.1] heptyl, etc.); 

(3) alkenyl which may be substituted (e.g., C 2 . 10 alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., and 
preferably lower (C^) alkenyl); 

(4) cycloalkenyl which may be substituted (e.g., C3.7 cycloalkenyl such as 2-cyclopentenyl, 2-cyclohexenyl, 2-cy- 
55 clopentenylmethyl, 2-cyclohexenylmethyl, etc.); 

(5) alkynyl (e.g., C 2 . 10 alkynyl such as ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-pentynyl, 3-hexynyl, etc., pref- 
erably lower (C 2 _6) alkynyl, etc.); 

(6) aryl (e.g., aryl such as phenyl or naphthyl, etc., preferably C^q aryl, and more preferably phenyl, etc.); 
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(7) aralkyi (e.g., alkyl having 1 to 3 allyl groups, preferably pheny1-C 1-4 alkyl (e.g., benzyl, phenethyl, 
etc.); and the like. 

[0039] Examples of the heterocyclic group as the substituent of the "amino group which may be substituted" repre- 
5 sented by R 2 include that similar to the "heterocyclic group 11 in "heterocyclic group which may be substituted" as the 
substituent of the benzene ring of "a further optionally substituted benzene ring" represented by B or C, and in "hete- 
rocyclic group which may be substituted" represented by R 6 , and the like. 

[0040] Preferred examples of the acyl group as the substituent of the "amino group which may be substituted" rep- 
resented by R 2 include that comprising carbonyl group or sulfonyl group bonded with, for example, (1) hydrogen or a 

10 hydrocarbon group (that similar to the hydrocarbon group as the substituent of the "amino group which may be sub- 
stituted" represented by the above-described R 2 , etc.), (2) a heterocyclic group (that similar to the heterocyclic group 
as the substituent of the "heterocyclic group which may be substituted" represented by R 2 , etc.), and the like. 
[0041] Examples of the substituents of the "hydrocarbon group which may be substituted", "heterocyclic group which 
may be substituted" and "acyl group which may be substituted" as the substituent of the "amino group which may be 

15 substituted" include the "hydrocarbon group which may be substituted" as the substituent of the benzene ring of "a 
further optionally substituted benzene ring" represented by B or C and the substituent of the "hydrocarbon group" of 
the "hydrocarbon group which may be substituted" represented by R 6 . The number of the substituent(s) is preferably 
1 to 3. 

[0042] In the above-described formula (I), as R 1 , hydrogen atom or optionally substituted C 1-6 alkyl are preferred, 
20 and hydrogen atom or optionally substituted C 1-4 alkyl are further preferred and, in particular, hydrogen atom is used. 
[0043] In the above-described formula (I), as the "hydrocarbon group which may be substituted" represented by R 2 , 
the group represented by the formula: -X' M -G-(CH 2 ) n -J wherein X'" represents C-,^ alkylene or alkenylene, G is a 
bond, -O-, -S-, -CO-NH- or -NH-CO-, n is an integer of 0 to 3, J represents an aromatic ring group which may be 
substituted, or the group represented by the formula: -X""-L-(CH 2 ) n -M wherein X ,m represents a bond or a C-j^ alkylene 
25 group, L represents (a) a bond, (b) an aromatic ring group which may be substituted, (c) -O-, (d) -S-, (e) -CO-NH- or 
(f) -NH-CO-, n is an integer of 0 to 3, and M represents amino group, guanidino group, sulfamoyl group, carbamoyl 
group or hydroxyl group are preferred. As the aromatic ring group which may be substituted representd by J and L, 
preferred are an optionally substituted phenyl, a 5- or 6-membered monocyclic aromatic heterocyclic group, etc. 
[0044] In the above-described formula (I), as the "hydrocarbon group which may be substituted" represented by R 3 , 
30 alkyl which may be substituted is preferred. Among them, a group represented by the formula: -(CH 2 ) p -T wherein 

p is an integer of 1 to 6 and T is an aromatic ring group which may be substituted is preferred. 

[0045] While, as the "aromatic ring group which may be substituted" represented by T, there are the same groups 
as the "aromatic ring group which may be substituted" represented by the above-described J, as the substituent of the 
"aromatic ring group" of the "aromatic ring group which may be substituted" represented by T, preferred are hydroxyl 
35 group, sulfamoyl group which may be substituted (e.g., sulfamoyl, mono-C^ alkylsulfamoyl, di-C 1-4 alkyl sulfamoyl, 
etc.), etc. 

[0046] In the above-described formula (I), when R 1 and X bind together to form a ring, the ring is not specifically 
limited in so far as it is a nitrogen-containing heterocyclic ring and both saturated and unsaturated rings are included 
therein regardless of particular size of the ring. Among them, a 3- to 8-membered nitrogen-containing heterocyclic ring 
<o is preferred and, in particular, a saturated 3- to 8-membered nitrogen-containing heterocyclic ring, i.e., a ring repre- 
sented by the formula: 



45 




wherein D ring represents a saturated 3- to 8-membered nitrogen-containing heterocyclic ring is preferred. 

50 [0047] Examples of the "3- to 8-membered nitrogen-containing heterocyclic ring" include a 3- to 8-membered nitro- 
gen-containing heterocyclic ring containing one nitrogen atom which may further contain one to three kinds (preferably 
1 or 2 kings) of 1 to 4 (preferably 1 or 2) heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom and 
the like. Specific examples thereof include a 3- to 8-membered (preferably 5- to 6-membered) saturated or unsaturated 
(preferably saturated) mono-cyclic non-aromatic heterocyclic ring (aliphatic heterocyclic ring) such as pyrrolidine, pyr- 

55 roline, imidazolidine, imidazoline, pyrazolidine, pyrazoline, oxazine, oxaziadine, thiazine, thiaziadine, piperidine, mor- 
pholine, thiomorpholine, piperazine, azepine, etc. 

[0048] The "3- to 8-membered nitorgen-containing heterocyclic ring" may have substituent(s) and examples of the 
substituents include those similar to the substituent of the "hydrocarbon group which may be substituted" as the sub- 
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stituent of the benzene ring of "a further optionally substituted benzene ring" represented by the above-described B 
and C. 

[0049] Further, in the above-described formula (I), R 1 may bind to the "amino group which may be substituted" rep- 
resented by A to form a ring, and the ring is not specifically limited in so far as it is a heterocyclic ring having at least 
5 2 nitrogen atoms and may be a saturated or unsaturated ring regardless of particular size of the ring. Among them, a 
3- to 8-membered nitrogen-containing heterocyclic ring is preferred, in particular, a saturated 3- to 8-membered hete- 
rocyclic ring, i.e., a ring represented by the formula: 



10 




— N F A' 




15 

wherein A' represents nitrogen atom which may be substituted, and F represents a saturated 3- to 8-membered het- 
erocyclic ring. 

[0050] In the above-described formula, examples of the substituent of the "nitrogen atom" of the "nitrogen atom which 
may be substituted" represented by A' include that similar to the substituent of the "amino group" of the "amino group 

20 which may be substituted" represented by A described hereinafter. 

[0051] Examples of the "3- to 8-membered nitrogen-containing heterocyclic ring" include a 3- to 8-membered nitro- 
gen-containing heterocyclic ring containing two nitrogen atoms which may further contain one to three kinds (preferably 
1 or 2 kings) of 1 to 4 (preferably 1 or 2) heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom and 
the like. Specific examples thereof include a 3- to 8-membered (preferably 5- to 6-membered) saturated or unsaturated 

25 (preferably saturated) mono-cyclic non-aromatic heterocyclic ring (aliphatic heterocyclic ring) such as imidazolidine, 
imidazoline, pyrazolidine, pyrazoline, oxaziadine, thiaziadine, piperazine, diazepine, etc. 

[0052] The "3- to 8-membered nitorgen-containing heterocyclic ring" may have substituent(s) and examples of the 
substituents include those similar to the substituent of the "hydrocarbon group which may be substituted" as the sub- 
stituent of the benzene ring of "a further optionally substituted benzene ring" represented by the above-described B 
30 and C. 

[0053] In the above-described formula, the spacer whose linear chain moiety is composed of 1 to 12 carbon atoms 
represented by X is not specifically limited in so far as it is a divalent group "whose linear chain moiety is composed 
of 1 to 12 carbon atoms" and examples thereof include a saturated divalent group such as 

35 (1) -(CH 2 ) f1 - (f1 is an integer of 1 to 12, preferably an integer of 1 to 8, more preferably an integer of 1 to 6, in 

particular, an integer of 1 to 4); 

(2) -(CH 2 ) g1 -X 1 -(CH 2 ) g2 - (g1 and g2 are the same or different and are integers 0 to 11 provided that the sum of g1 
and g2 is 0 to 11 , and X 1 is NH, O, S, SO or SO z ) ; 

(3) -(CH 2 ) h1 -X 1 -(CH2)h2" x2 -(CH 2 )h3- (hi, h2 and h3 are the same or different integers 0 to 10 provided that the 
<o sum of hi , h2 and h3 is 0 to 10, and X 1 and X 2 independently represent NH, O, S, SO or S0 2 provided that, when 

h2 is 0, at least one of X 1 and X 2 is preferably NH); etc., and these divalent groups wherein some bonds have 
been converted into unsaturated bonds. Specific examples thereof include a divalent group such as -0-(CH 2 ) k3 - 
(k3 is an integer of 0 to 1 1 ), -(CH 2 ) k3 -0- (k3 is an integer of 0 to 1 1 ), -S-(CH 2 ) k3 -(k3 is an integer of 0 to 1 1 ) , -(CH 2 ) k3 - 
S- (k3 is an integer of 0 to 11). -NH-(CH 2 ) k3 - (k3 is an integer of 0 to 11), -(CH 2 ) k3 -NH- (k3 is an integer of 0 to 11), 
45 -<CH 2 ) k4 - (k4 is an integer of 1 to 12). -CH=CH-. -C=C-, -CO-NH-, -SO^H-, etc. 

[0054] More preferably, X is a divalent group whose linear chain moiety is composed of 1 to 4 carbon atoms. Among 

them, preferred are C-j_4 alkylene, C 2 _4 alkenylene, etc., in particular, C-j_4 alkylene is preferably used. 

[0055] The divalent group as X may have substituent(s) at any position (preferably on carbon atom(s)) and such 

so substituent(s) are not specifically limited in so far as they can bind to the divalent chain which constitutes the linear 
chain moiety. Examples thereof include substituents similar to those of the benzene ring in "a further optionally sub- 
stituted benzene ring" represented by the above-described B and C, as well as oxo, etc. Such substituent(s) may be 
the same or different 1 to 4 (preferably 1 to 2) substituents at any position(s) of the divalent group. Further, the sub- 
stituents of the divalent group as X can bind to each other to form a ring. Examples of such "ring" include C5.7 cyclo- 

55 alkane such as cyclopentane, cyclohexane, cycloheptane, etc.; benzene; and the like. 

[0056] Examples of the substituent of the divalent group as X include lower (C^) alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, etc.); lower (C3.7) cycloalkyl (e.g., 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, etc.); formyl; lower (C 2 . 7 ) alkanoyl (e.g., acetyl, propionyl 



24 



EP 1 295 867 A1 

butyryl, etc.); lower (C^) lower alkoxy-carbonyl; lower (C^); lower alkoxy; hydroxy group; oxo, etc. 
[0057] Examples of "amino group which may be substituted" represented by A in the above-described formula include 
amino group which may have one or two substituents selected from the group consisting of: "hydrocarbon group which 
may be substituted** (e.g., those similar to the above-described "hydrocarbon group which may be substituted" as the 
substituent of the benzene ring of "a further optionally substituted benzene ring" represented by B or C), "heterocyclic 
group which may be substituted" (e.g., those similar to the above-described "heterocyclic group which may be substi- 
tuted" as the substituent of the benzene ring of "a further optionally substituted benzene ring" represented by B or C) 
and "acyl group which may be substituted" (e.g., those similar to the above-described "acyl group which may be sub- 
stituted" as the substituent of the benzene ring of "a further optionally substituted benzene ring" represented by B or 
C), and the like. In the "amino group which may be substituted" represented by A, the substituents of the amino group 
may be bonded to each other to form a cyclic amino group (e.g., a cyclic amino group formed by removing one hydrogen 
atom from a constituent nitrogen atom of 5- or 6-membered ring such as tetrahydropyrrole, piperazine, piperidine, 
morpholine, thiomorpholine, pyrrole or imidazole, having a binding arm on the nitrogen atom). The cyclic amino group 
may have substituent(s), and examples thereof include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, 
cyano, hydroxy group, thiol group, amino group, carboxyl group, alkyl which may be halogenated (e.g.. trifluor- 
omethyl, methyl, ethyl, etc.), alkoxy which may be halogenated (e.g., methoxy, ethoxy, propoxy, butoxy, trifluor- 
omethoxy, trifluoroethoxy, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), alkylsulfonyl (e.g., methanesul- 
fonyl, ethanesulfonyl, etc.), etc. The number of the substituents is preferably 1 to 3. 

[0058] Examples of substituent which the "amino group which may be substituted" represented by A may have pref- 
erably include 

(1) alkyl which may be substituted (e.g., C 1 . 10 alkyl such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, etc., and preferably lower (C^) 
alkyl, etc.); 

25 (2) cycloalkyl which may be substituted (e.g., cycloalkyl such as cyclopropyl, cyclobutyl, cyclopentyl, cy- 

clohexyl, cycloheptyl, cyano-octyl, etc.), wherein the cycloalkyl may be condensed with a benzene ring to form 
indan (e.g., indan-1-yl, indan-2-yl, etc.), tetrahydronaphthalene (e.g., tetrahydronaphthalene-5-y!, tetrahydronaph- 
thalene-6-yl, etc.) etc. (preferably indan etc.), and wherein the cycloalkyl may be crosslinked via a C^, 2 linear 
atomic chain to form a crosslinked cyclic hydrocarbon group such as bicyclo [2.2.1] heptyl, bicyclo [2. 2. 2] octyl, 

30 bicyclo [3.2.1] octyl, bicyclo [3.2.2] nonyl etc. (preferably, cyclohexyl being crosslinked via a C-j_ 2 linear atomic 

chain, etc., and more preferably bicyclo [2.2.1] heptyl, etc.); 

(3) alkenyl which may be substituted (e.g., C 2 _ 10 alkenyl such as allyl, crotyl, 2-pentenyl, 3-hexenyl, etc., and 
preferably lower (C^) alkenyl); 

(4) cycloalkenyi which may be substituted (e.g., C3.7 cycloalkenyl such as 2-cyclopentenyl, 2-cyclohexenyl, 2-cy- 
35 clopentenylmethyl, 2-cyclohexenylmethyl, etc.); 

(5) aralkyl which may be substituted (e.g., phenyl-C-,^ alkyl such as benzyl, phenethyl, etc.); 

(6) formyl or acyl which may be substituted (e.g., C 2-4 alkanoyl such as acetyl, propionyl, butyryl, isobutyryl, etc., 
and C<|.4 alkylsulfonyl such as methanesulfonyl, ethanesulfonyl, etc.); 

(7) aryl which may be substituted (e.g., phenyl, naphthyl, etc.); 

to (8) heterocyclic group which may be substituted (e.g., a group formed by eliminating one hydrogen atom from a 

5- or 6-membered aromatic heterocyclic ring comprising 1 to 4 heteroatom(s) of 1 or 2 species selected from the 
nitrogen, sulfur and oxygen atoms (e.g. furan, thiophene, pyrrole, imidazole, pyrazole, thiazole, oxazole, isothia- 
zole, isoxazole, tetrazole, pyridine, pyrazine, pyrimidine, pyridazine, triazine, etc.); and a group formed by elimi- 
nating one hydrogen atom from a 5- or 6-membered non-aromatic heterocyclic ring comprising 1 to 4 heteroatom 

45 (s) of 1 or 2 species selected from the nitrogen, sulfur and oxygen atoms (e.g. tetrahydrofuran, tetrahydrothiophene, 

dithiolane, oxathiolane, pyrrolidine, pyrroline, imidazolidine, imidazoline, pyrazolidine, pyrazoline, piperidine, pip- 
erazine, oxazine, oxadiazine, thiazine, thiadiazine, morpholine, thiomorpholine, pyran, tetrahydropyran, etc.)). 

[0059] Examples of the substituents of the above-described (1) alkyl which may be substituted, (2) cycloalkyl which 
so may be substituted, (3) alkenyl which may be substituted, (4) cycloalkenyl which may be substituted, (5) aralkyl which 
may be substituted, (6) acyl which may be substituted, (7) aryl which may be substituted, and (8) heterocyclic group 
which may be substituted include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.); alkyl which may be 
substituted by halogen atom or alkoxy; C 1-4 alkoxy which may be substituted by halogen atom or alkoxy (e. 
g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, trifluoroethoxy, etc.); C 1-4 alkylenedioxy (e.g., -0-CH 2 -0-, 
55 -0-ch 2 -CH 2 -0-, etc -); formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.); C 1-4 alkylsulfonyl (e.g., methanesulfonyl, 
ethanesulfonyl, etc.); phenyl-lower (C,^) alkyl; C^j cycloalkyl; cyano; nitro; hydroxy group; thiol group which may be 
substituted (e.g., thiol, C-,^ alkylthio, etc.); amino group which may be substituted (e.g., amino, mono-C 1-4 alkylamino, 
di-C^ alkylamino, 5- or 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, morpholine, thi- 
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omorpholine, pyrrole, imidazole, etc.); carboxyl group; lower (C^) alkoxy-carbonyl; lower (C 7 . 10 ) aralkyloxy-carbonyl; 
carbamoyl; mono-C 1-4 alkyl-carbamoyl; di-C^ alkyl-carbamoyl (preferably halogen, lower (C-,^) alkyl which may be 
halogenated, lower (C 1-4 ) alkoxy which may be halogenated, phenyl-lower (C^alkyl, C3.7 cycloalkyl, cyano, hydroxy 
group, etc.); etc. The number of the substituents is preferably 1 to 3. 

s [0060] Particularly, examples of "amino group which may be substituted" represented by A include amino group 
which may have one or two alkyl which may be substituted [e.g., C 1 . l0 alkyl (such as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl, tert-buty I, pentyl, isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, preferably lower (C^) 
alkyl) which may have 1 to 3 substituent(s) selected from the group consisting of halogen (e.g., fluorine, chlorine, 
bromine, iodine, etc.), nitro, cyano, hydroxy group, thiol group which may be substituted (e.g., thiol, C 1-4 alkylthio, etc.), 

10 amino group which may be substituted (e.g., amino, mono-C^ alkylamino, di-C 1-4 alkylamino, 5- or 6- membered 
cyclic amino such as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, etc.), 
carboxyl group which may be esterified or amidated (e.g., carboxyl, alkoxy-carbonyl, lower (C7_ 10 ) aralkyloxy- 
carbonyl, carbamoyl, mono-C^ alkyl-carbamoyl or di-C^ alkyl-carbamoyl), alkyl which may be substituted by 
halogen atom or alkoxy (e.g., trifluoromethyl, methyl, ethyl, etc.), C 1-4 alkoxy which may be substituted by halogen 

15 atom or C-,^ alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy, etc.), C 1-4 alkylenedioxy (e.g., -0-CH 2 -0-, 
-0-CH 2 -CH 2 -0-, etc.), phenyl-lower (C^) alkyl, C^ 7 cycloalkyl, formyl, C 2 ^ alkanoyi (e.g., acetyl, propionyl, etc.), 
alkylsulfonyl (e.g., methanesulfonyl, ethanesurfonyl, etc.) or alkylsulfinyl (e.g., methanesulfrnyl, ethanesulfinyl, 
etc.), etc.]. 

[0061] In the above-described formula, examples of the "nitrogen containing heterocyclic group" of the "nitrogen- 

20 containing heterocyclic group which may be substituted" represented by A include those which may be formed by 
removing one hydrogen atom from a 5- to 8-membered aromatic monocyclic heterocyclic ring, saturated or unsaturated 
non-aromatic monocyclic heterocyclic ring (aliphatic heterocyclic ring), etc. containing one nitrogen atom and further 
1 to 4 (preferably 1 or 2) of 1 to 3 (preferably 1 or 2) kinds of heteroatom(s) selected from the group consisting of 
oxygen, sulfur and nitrogen atoms; a ring formed by condensing the same or different rings selected from these mono- 

25 cyclic rings; or the like. While the "nitrogen-containing heterocyclic group which may be substituted" represented by A 
may bind to X through any of nitrogen atom or carbon atom, preferably, it binds to X through carbon atom. 
[0062] Examples of "aromatic monocyclic heterocyclic ring" include a 5- to 8-membered (preferably 5- or 6-mem- 
bered) aromatic monocyclic heterocyclic ring (e.g., pyrrole, oxazole, isoxazole, thiazole, isothiazole, imidazole, pyra- 
zole, 1 ,2,3-oxadiazole, 1,2,4-oxadiazole, 1,3,4-thiadiazole, 1 ,2,3-thiadiazole, 1,2,4-thiadiazole, 1 ,3,4-thiadiazole, 

30 1,2,3-triazole, 1,2,4-triazole, tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, triazine, etc.). Examples of "non-ar- 
omatic monocyclic heterocyclic ring" include a 5- to 8-membered (preferably 5- or 6-membered) saturated or unsatu- 
rated monocyclic non-aromatic heterocyclic ring (aliphatic heterocyclic ring) such as pyrrolidine, pyrroline, imtdazolid- 
ine, imidazoline, pyrazolidine, pyrazoline, oxazine, oxadiazine, thiazine, thiadiazine, piperidine, morpholine, thiomor- 
pholine, piperazine, azepine, etc.; a 5- to 8-membered non-aromatic heterocyclic ring comprising any of the above- 

35 described aromatic monocyclic heterocyclic ring with all or portion of double bonds therein being saturated; and the like. 
[0063] Examples of the substituent of the "nitrogen-containing heterocyclic ring" of the "nitrogen-containing hetero- 
cyclic ring which may be substituted" represented by A include that similar to the above-described substituent of the 
"hydrocarbon group which may be substituted" as the substituent of the benzene ring of "a further optionally substituted 
benzene ring" represented by B or C. 

40 [0064] As the "nitrogen-containing heterocyclic group" of the "nitrogen-containing heterocyclic group" represented 
by A, a 5- to 6-membered nitrogen-containing heterocyclic group is preferred and a saturated 5- to 6-membered nitro- 
gen-containing heterocyclic group is more preferred. Among them, particularly preferred are pyrrolidine, piperidine, 
piperazine (preferably a saturated 5- to 6-membered nitrogen-containing heterocyclic ring), etc. 
[0065] In the above-described formula, preferred examples of the group represented by the formula: 

45 

R\ 

N-X-A 
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include a group represented by the formula: 

55 



26 



EP 1 295 867 A1 



R 



1 



5 



— N — X' -N 



/A 




*o wherein R 1 is as defined above, X* represents alkylene group which may be substituted, R 4 and R 5 are hydrogen 
atom or C 1-6 alkyl group which may be substituted, respectively, and R 4 and R 5 bind to each other to form a ring, a 
group represented by the formula: 



20 wherein X" is a bond or C 1-4 alkylene group which may be substituted, ring D and ring E represent a saturated 3- to 
8-membered nitrogen-containing heterocyclic ring, respectively; and the like. 

[0066] Examples of the substituent of "C^ alkylene group (preferably C 1-4 alkylene group)" in the "C^ alkylene 
group which may be substituted" represented by X' include that similar to the substituent of the divalent group as X. 
[0067] In the above-described formula, examples of the "C^ alkyl group which may be substituted" represented by 

25 R4 and R s include lower (C^ alkyl group such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, isopentyl, neopentyl, hexyl, etc., which may have 1 to 3 substituent(s) selected from the group consisting of 
halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, hydroxy group, thiol group which may be substituted 
(e.g., thiol or alkylthio), amino group which may be substituted (e.g., amino, mono-C^ alkylamino, di-C 1-4 alkylami- 
no, 5- or 6-membered cyclic amino such as tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyr- 

30 role, imidazole, etc.), carboxyl group which may be esterified or amidated (e.g., carboxyl, C 1-4 alkoxy-carbonyl, lower 
(C7-16) aralkyloxy-carbonyl, carbamoyl, mono-C 1-4 alkyl-carbamoyl, di-C 1-4 alkyl-carbamoyl, etc.), C 1-4 alkyl which may 
be substituted by halogen atom or C 1-4 alkoxy (e.g., trifluoromethyl, methyl, ethyl, etc.), alkoxy which may be 
substituted by halogen atom orC^ alkoxy (e.g., methoxy, ethoxy, trifluoromethoxy, trifluoroethoxy, etc.), C 1-4 alkylen- 
edioxy (e.g., -0-CH 2 -0- -0-CH 2 -CH 2 -0-, etc.), phenyl-lower (C^) alkyl, C^. 7 cycloalkyl, formyl, C 2 _4 alkanoyl (e.g., 

35 acetyl, propionyl, etc.), alkylsulfonyl (e.g., methanesulfonyl, ethanesulfonyl, etc.), alkylsulfinyl (e.g., meth- 
anesulfinyl, ethanesulfinyl, etc.) and the like. 

[0068] In the above-described formula, R 4 and R 5 may bind to each other to form together with the adjacent nitrogen 
atom a cyclic amino group (e.g., a cyclic amino group formed by removing one hydrogen atom from constituent nitrogen 
atom of a 5- or 6-membered ring with a binding arm on its nitrogen atom, such as tetrahydropyrrole, piperazine, pipe- 

40 ridine, morpholine, thiomorpholine, pyrrole, imidazole, etc.; preferably a saturated 5- to 6-membered cyclic amino group 
such as pyrrolidino, piperazino, piperidino, etc.; more preferably pyrrolidino, etc.). The cyclic amino group may have 
substituent(s) and examples thereof include halogen (e.g., fluorine, chlorine, bromine, iodine, etc.), nitro, cyano, hy- 
droxy group, thiol group, amino group, carboxyl group, alkyl which may be halogenated (e.g., trifluoromethyl, 
methyl, ethyl, etc.), C 1-4 alkoxy which may be halogenated (e.g., methoxy, ethoxy, propoxy, butoxy, trifluoromethoxy, 

45 trifluoroethoxy, etc.), formyl, C 2 ^ alkanoyl (e.g., acetyl, propionyl, etc.), C 1-4 alkylsulfonyl (e.g., methanesulfonyl, 
ethanesulfonyl, etc.), etc. The number of the substituents is preferably 1 to 3. 

[0069] In the above-described formula, examples of the substituent of the "C^ alkylene group" of the "C^ alkylene 

group which may be substituted" include that similar to the substituent of the divalent group as X. 

[0070] Examples of the "saturated 3- to 8-membered nitrogen-containing heterocyclic ring represented by X" include 

50 a 3-to 8-membered nitrogen-containing heterocyclic ring containing one nitrogen atom which may further contain one 
to three kinds (preferably 1 or 2 kings) of 1 to 4 (preferably 1 or 2) heteroatoms selected from oxygen atom, sulfur atom 
and nitrogen atom and the like. Specific examples thereof include a 3- to 8-membered (preferably 5-to 6-membered) 
saturated or unsaturated (preferably saturated) mono-cyclic non-aromatic heterocyclic ring (aliphatic heterocyclic ring) 
such as pyrrolidine, pyrroline, imidazolidine, imidazoline, pyrazolidine, pyrazoline, oxazine, oxaziadine, thiazine, thi- 

55 aziadine, piperidine, morpholine, thiomorpholine, piperazine, azepine, etc. 

[0071] The "3- to 8-membered nitorgen-containing heterocyclic ring" may have substituent(s) and examples of the 
substituents include those similar to the substituent of the "hydrocarbon group which may be substituted" as the sub- 
stituent of the benzene ring of "a further optionally substituted benzene ring" represented by the above-described B 
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and C. 

[0072] Further, while the "3- to 8-membered nitrogen-containing heterocyclic group which may be substituted" rep- 
resented by ring D and ring E may bind to X" through any of nitrogen atom or carbon atom, preferably, it binds to X" 
through carbon atom. 

5 [0073] In the above-described formula (I), while the substituents of ring B and ring C shown in the formula may be 
substituted at any possible positions, preferably, a compound represented by the formula (I) or a salt thereof has any 
of the following structures: 



10 




wherein each symbol is as defined above. 

[0074] Among them, preferably, the compound has the following structure: 
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[0075] In particular, among the compounds represented by the formula (I), 
3H[{244-(aminosulfonyl)phenylJethyl}(4^ 
30 3-carboxamide, 

3'-({{2-[4-(aminosurfonyl)phenylJethyl}-[(benzyloxy)acetyl] amino}methyl)-N-[2-(1-pyrrolidinyl)-ethyl][1 f 1'-biphenyll- 
3-carboxamide, 

N-(2-aminoethyl)-3H[[3-({[amino(imino)methyl]-^ 
nyl)-2-carboxamide, 

35 N-(2-Aminoethyl)-3^[I4-(aminosurfonyl)benzoyl]-0^ and 
the like are preferably used. 

[0076] Salts of the compound represented by the formula (I) and used in the present invention are preferably phar- 
maceutical^ acceptable salts, for example, salts with inorganic base, organic base, inorganic acid, organic acid, or 
basic or acidic amino acid. 

<o [0077] Preferred examples of salts with inorganic base include alkaline metal salts such as sodium salts or potassium 
salts; alkaline earth metal salts such as calcium salts or magnesium salts; and aluminium salts and ammonium salts, etc. 
[0078] Preferred examples of salts with organic base include salts with, for example, trimethylamine, triethylamine, 
pyridine, picoline, ethanolamine, diethanolamine, triethanolamine, dicyclohexyiamine or N.N'-dibenzylethylenedi- 
amine, etc. 

45 [0079] Preferred examples of salts with inorganic acid include salts with, for example, hydrochloric acid, hydrobromic 
acid, nitric acid, sulfuric acid or phosphoric acid, etc. 

[0080] Preferred examples of salts with organic acid include salts with, for example, formic acid, acetic acid, trifluor- 
oacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid, citric acid, succinic acid, malic acid, methansulfonic 
acid, benzenesulfonic acid or p-toluenesutfonic acid, etc. 

so [0081] Preferred examples of salts with basic amino acid include salts with, for example, arginine, lysine or ornithine, 
etc. Preferred examples of salts with acidic amino acid include salts with, for example, aspartic acid or glutamic acid, etc. 
[0082] The compound represented by the formula (I) to be used in the present invention may be hydrates or non- 
hydrates. Further, the compound represented by the formula (I) to be used in the present invention can be individually 
isolated by any known means for separation and/or purification as desired when it is present as configu rational isomers, 

55 diastereoisomers or conformers. Furthermore, the compound represented by the formula (I) to be used in the present 
invention can be separated into S-form and R-form by any conventional optical resolution means when it is present as 
racemic modifications. All of those optically active substances and racemic modifications are encompassed by the 
present invention. 
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[0083] The compound represented by the formula (I) to be used in the present invention and a salt thereof [hereinafter 
sometimes referred to as compound (I)] may be use as prodrugs. Examples of such prodrug may include a compound 
which may be converted into compound (I) through, for example, enzyme- or gastric acid-mediated reaction in vivo 
under physiological conditions, i.e., a compound which may be enzymatically oxidized, reduced and/or hydrolyzed to 

5 be converted into compound (I), and a compound which may be hydrolyzed by gastric acid and the like to be converted 
into compound (I). Examples of the prodrug of compound (I) include a compound such as compound (I) whose amino 
group has been acylated, alkylated or phosphorylated (e.g., a compound such as compound (I) whose amino group 
has been eiccsanoylated, alanylated, pentylamino carbonylated, (5-methyl-2-oxo-1,3-dioxolene-4-yl)methoxycarbo- 
nylated, tetrahydrofuranylated, pyrrolidylmethylated, pi valoyloxy methylated, tert-butylated, etc.); a compound such as 

10 compound (I) whose hydroxy group has been acylated, alkylated, phosphorylated or borated (e.g., a compound such 
as compound (I) whose hydroxy group has been acetylated, palmitoylated, propanoylated, pivaloylated, succinylated, 
fumarylated, alanylated, dimethylaminomethylcarbonylated, etc.); a compound such as compound (I) whose carboxyl 
group has been esterified or amidated (e.g., a compound such as compound (I) whose carboxyl group has been ethyl 
esterified, phenyl esterified, carboxymethyl esterified, dimethylaminomethyl esterified, pivaloyloxymethyl esterified, 

is ethoxycarbonyloxyethyl esterified, phthalidyl esterified, (5-methyl-2-oxo-1,3-dioxolene-4-yl)methyl esterified, cy- 
clohexyloxycarbonylethyl esterified, methylamidated, etc.), etc. These compounds can be prepared from compound 
(I) using any known method. 

[0084] Further, prodrugs of compound (I) may be compounds which may be converted into compound (I) under 
physiological conditions as described in "Development of pharmaceuticals (lyakuhinn no Kaihatsu)", vol. 7, Molecular 

20 Design pp.1 63-198, Hirokawa Shoten (1990). 

[0085] Furthermore, compound (I) may be labeled with any suitable isotope such as 3 H, 14 C, 35 S, 125 l, etc. 
[0086] Compound (I) of the present invention may be used alone or in combination with pharmaceutically acceptable 
carrier or carriers, to formulate solid preparations such as tablet, capsule, granule, powder, etc.; or liquid preparations 
such as syrup, injectable preparation, etc., which can then be administered orally or parenterally. 

25 [0087] Dosage forms for parenteral administration include, for example, injectable preparations, instillation and sup- 
pository. 

[0088] Examples of pharmaceutically acceptable carrier include various organic or inorganic carrier materials which 
have been conventionally used as formulation bases. Excipient, lubricant, binder, disintegrator, etc., may be used for 
solid preparations, while solvent, dissolution adjuvant, suspending agent, isotonizing agent, buffer, soothing agent, 

30 etc., may be used for liquid preparations. Additive or additives may be added when required, including preservative, 
anti-oxidant, colorant, sweetening agent, etc. Preferred examples of excipient include lactose, saccharose, D-mannitol, 
starch, crystalline cellulose, light anhydrous silicic acid, etc. Preferred examples of lubricant include, for example, 
magnesium stearate, calcium stearate, talc, colloidal silica, etc. Preferred examples of binder include, for example, 
crystalline cellulose, saccharose, D-mannitol, dextrin, hydroxypropylcellulose, hydroxypropylmethylcellulose, polyvi- 

35 nyl pyrrol id one, etc. Preferred examples of disintegrator include, for example, starch, carboxymethyl cellulose, carboxy 
methylcellulose calcium, crosscarmellose sodium, sodium carboxymethyl starch, etc. Preferred examples of solvent 
include, for example, water for injection, alcohol, propylene glycol, macrogol, sesame oil, com oil, etc. Preferred ex- 
amples of dissolution adjuvant include, for example, polyethylene glycol, propylene glycol, D-mannitol, benzyl ben- 
zoate, ethanol, trisaminomethane, cholesterol, triethanolamine, sodium carbonate, sodium citrate, etc. Preferred ex- 

40 amples of suspending agent include: surfactants such as stearyl triethanolamine, sodium lauryl sulfate, laurylamino 
propionate, lecitin, benzalkonium chloride, benzethonium chloride, glyceryl monostearate, etc; and hydrophilic poly- 
mers such as polyvinyl alcohol, polyvinylpyrrolidone, sodium carboxymethylcellulose, methylcellulose, hydroxymethyl 
cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose, etc. Preferred examples of isotonizing agent include, for 
example, sodium chloride, glycerine, D-mannitol, etc. Preferred examples of buffer include buffer solution of, for ex- 

*s ample, phosphate, acetate, carbonate, citrate, etc. Preferred examples of soothing agent include, for example, benzyl 
alcohol, etc. Preferred examples of preservative include, for example, p-hydroxybenzoic esters, chlorobutanol, benzyl 
alcohol, phenethyl alcohol, dehydroacetic acid, sorbic acid, etc. Preferred examples of anti-oxidant include, for exam- 
ple, sulfite, ascorbic acid, etc. 

[0089] A process for producing a compound represented by the formula (I) or a salt thereof will be described below. 
50 Starting compounds and intermediates shown in the following process may form their salts similar to those of a com- 
pound represented by the formula (I). 

Production process 

55 [0090] A compound represented by the formula (I) or a salt thereof can be produced, for example, according to 
Scheme 1: 
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wherein each symbol is as defined above. 

[0091] The compound represented by the formula (I) or a salt thereof can be produced by reacting a compound 
represented by the formula (II) and a carboxylic acid represented by the formula: R^OOH, a reactive derivative thereof 
or a salt thereof in a solvent, if necessary, in the presence of a base, by using a condensation agent. Examples of the 

20 reactive derivative of the carboxylic acid include acid anhydrides, active esters (e.g., p-nitrophenyl ester, N-hydroxy- 
succinimide ester, pentafluoro phenyl ester, 1 -hydroxy be nzotriazol ester, etc.), acid halides (e.g., acid chloride, acid 
bromide, etc.), imidazolides and mixed acid anhydrides (e.g., anhydride with methyl carbonate, anhydride with ethyl 
carbonate, etc.), etc. Specific examples thereof include a compound whose group corresponding to that represented 
by the formula -COON is a group represented by the formula -COQ [wherein, Q is a leaving group (e.g., a halogen 

25 atom (fluorine, chlorine, bromine, iodine, etc.), methanesulfonyloxy, benzenesulfonyloxy, p-toluenesulfonyloxy, etc.)], 
etc. Examples of the solvent to be used include ether solvents (e.g., diethyl ether, tetrahydrofuran, dioxane, etc.), 
hydrocarbon solvents (e.g., benzene, toluene, hexane, heptane, etc.), halogen solvents (e.g., dichloromethane, dichlo- 
roethane, chloroform, tetrachloromethane, etc.), acetonitrile, N.N-dimethylformamide, etc. Examples of the base to be 
used include organic bases such as triethylamine, 4-dimethylaminopyridine, N,N-diisopropylethylamine, triethylenedi- 

30 amine, and 4-methylmorpholine, carbonates of alkali metals or alkali earth metals (e.g., sodium carbonate, potassium 
carbonate, etc.), hydrogencarbonates of alkali metals or alkali earth metals (e.g., sodium hydrogencarbonate, potas- 
sium hydrogencarbonate, etc.), hydroxides of alkali metals or alkali earth metals (e.g., sodium hydroxide, potassium 
hydroxide, etc.), etc. As the condensation agent to be used, there are those used for peptide synthesis, etc. Specific 
examples thereof include dicyclohexylcarbodiimide, diisopropylcarbodiimide, N-ethyl-N'-3-dimethylaminopropylcarbo- 

35 diimide and hydrochloride thereof, benzotriazol-1-yl-tris(dimethylamino)phosphonium hexafluorophosphate, benzotri- 
azol-1-yl-trispyrrolidinophosphonium hexafluorophosphate, diethyl cyanophosphate, diphenylphosphorylazide, N-hy- 
droxy-5-norbornene-2,3-carboxyimide, etc. These may be used alone or in combination with 1-hydroxybenzotriazol, 
1-hydroxy-7-azabenzotriazol, etc. In this case, the carboxylic acid represented by the formula: R 2 COOH or a salt thereof 
is used in an amount of 0.5 to 10 mole equivalents, preferably 1 to 5 mole equivalents, and the condensation agent is 

40 used in an amount of 0.5 to 10 mole equivalents, preferably 1 to 6 equivalent, based on 1 mole of the compound 
represented by the formula (II) or a salt thereof. In this case, the reaction temperature is -50 to 200°C, preferably -20 
to 100°C, and the reaction time is 0.5 to 96 hours, preferably from 0.5 to 72 hours, more preferably from 1 to 24 hours. 
[0092] A compound expressed by the formula (I) or a salt thereof can also be produced, for example, according to 
Scheme 2: 
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wherein each symbol is as defined above. 

[0093] The compound represented by the formula (I) or a salt thereof can be produced by reacting a compound 
represented by the formula (III), a reactive derivative thereof or a salt thereof, and a compound represented by the 
formula (IV) or a salt thereof in a solvent, if necessary, in the presence of a base, by means of a condensation agent. 
5 Examples of the reactive derivative of the compound represented by the formula (III) include acid anhydrides, active 
esters (e.g., p-nitro phenyl ester, N-hydroxysuccinimide ester, pentafluorophenyl ester, 1-hydroxybenzotriazol ester, 
etc.), acid halides (e.g., acid chloride, acid bromide, etc.), imidazolides, mixed acid anhydrides (e.g., anhydride with 
methyl carbonate, anhydride with ethyl carbonate, etc.), etc. Specific examples thereof include a compound whose 
group corresponding that represented by the formula: -COOH is a group represented by the formula: -COQ [wherein, 
to Q is a leaving group (e.g., halogen atom (fluorine, chlorine, bromine, iodine, etc.), methanesulfonyloxy, benzenesulfo- 
nyloxy, p-toluenesutfonyloxy, etc.)], etc. Examples of the solvent to be used include ether solvents (e.g., diethyl ether, 
tetrahydrofuran, dioxane, etc.), hydrocarbon solvents (e.g., benzene, toluene, hexane, heptane, etc.), halogen solvents 
(e.g., dichloromethane, dichloroethane, chloroform, tetrachloromethane, etc.), acetonitrile, N,N-dimethylformamide, 
etc. Examples of the base to be used include organic bases such as triethylamine, 4-dimethylaminopyridine, N, Ni- 
ls diisopropylethylamine, triethylenediamine, and 4-methylmorphofine, carbonates of alkali metals or alkali earth metals 
(e.g., sodium carbonate, potassium carbonate, etc.), hydrogencarbonates of alkali metals or alkali earth metals (e.g., 
sodium hydrogencarbonate, potassium hydrogen carbonate, etc.), hydroxides of alkali metals or alkali earth metals (e. 
g., sodium hydroxide, potassium hydroxide, etc.), etc. As the condensation agent to be used, there are those for use 
in peptide synthesis, etc. Specific examples thereof include dicyclohexylcarbodiimide, diisopropylcarbodiimide, N- 
20 ethyl-N-3-dimethylaminopropylcarbodiimide and hydrochloride thereof, benzotriazol-1-yl-tris(dimethylamino)phos- 
phoniumhexafluorophosphate, benzotriazol-1-yl-trispyrrolidinophosphoniumhexafluorophosphate, diethyl cyanophos- 
phate, diphenylphosphorylazide, etc. These may be used alone or in combination with 1-hydroxybenzotriazol, 1-hy- 
droxy-7-azabenzotriazol, etc. In this case, the compound represented by the formula (IV) or a salt thereof is used in 
an amount of 0.5 to 10 mole equivalents, preferably 1 to 5 mole equivalents, and the condensation agent is used in 
25 an amount of 0.5 to 10 mole equivalents, preferably 1 to 6 more equivalents, based on 1 mole of a compound repre- 
sented by the formula (III) or a salt thereof. In this case, the reaction temperature is -50 to 200°C, preferably -20 to 
100°C, and the reaction time is 0.5 to 96 hours, preferably 0.5 to 72 hours, and more preferably 1 to 24 hours. 
[0094] A compound expressed by the formula (II) or a salt thereof can be produced, for example, according to Scheme 
3: 

30 

Scheme 3 
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55 wherein W represents a halogen atom (for example, fluorine, chlorine, bromine, iodine, etc.) or trifluoromethanesulfo- 
nyloxy group, and each of the other symbols is as defined above. 

[0095] A compound represented by the formula (VI) or a salt thereof can be produced by reacting a compound 
represented by the formula (V), a reactive derivative thereof or a salt thereof, with a compound represented by the 



32 



EP 1 295 867 A1 

formula (IV) or a salt thereof. This reaction is carried out under the same conditions, etc. as those for the condensation 
reaction in the above-described Scheme 2 above. 

[0096] The compound represented by the formula (VII) or a salt thereof can be produced by reacting a compound 
represented by the formula (VI) or a salt thereof with formylbenzeneboronic acid or ester thereof or anhydride thereof 

5 in a solvent under basic conditions in the presence of a transition metal catalyst. Examples of the solvent to be used 
include water, alcohol solvents (e.g., methanol, ethanot, n-propanol, isopropanol, etc.), ether solvents (e.g., diethyl 
ether, tetrahydrofuran, 1,2-dimethoxyethane, etc.), hydrocarbon solvents (e.g., benzene, toluene, hexane, heptane, 
etc.), N.N-dimethyfforrnamide, etc. These solvents may be used alone or, as necessary, as a mixture prepared by 
mixing two species or more in appropriate ratios. Examples of the base to be used include carbonates of alkali metals 

to or alkali earth metals (e.g., sodium carbonate, potassium carbonate, etc.), hydrogencarbonates of alkali metals or alkali 
earth metals (e.g., sodium hydrogencarbonate, potassium hydrogencarbonate, etc.), hydroxides of alkali metals or 
alkali earth metals (e.g., sodium hydroxide, potassium hydroxide, etc.), triethyfamine, 4-dimethylaminopyridine, N,N- 
diisopropytethylamine, triethylenediamine, 4-methylmorpholine, etc. Examples of the transition metal catalyst to be 
used include palladium catalysts [e.g., tetrakis(triphenylphosphine) palladium, 1,1-bis(diphenylphosphine)ferrocene 

15 dichloropalladium, dichlorobis(triphenylphosphine) palladium etc.], etc. In this case, formylbenzeneboronic acid or ester 
thereof or anhydride thereof is used in an amount of 0.5 to 10 mole equivalents, preferably 1 to 5 mole equivalents, 
and the transition metal catalyst is used in an amount of 0.01 to 1 mole equivalent, preferably 0.05 to 0.2 equivalent, 
based on 1 mole of the compound represented by the formula (VI) or a salt thereof. In this case, the reaction temperature 
is 0 to 200°C, preferably 50 to 100°C, and the reaction time is 0.5 to 48 hours, preferably 1 to 24 hours. 

20 [0097] The compound represented by the formula (II) or a salt thereof can be produced by reacting a compound 
represented by the formula (VII) or a salt thereof and an amine represented by the formula: R 3 NH 2 or a salt thereof 
under reductive amination conditions. This reductive amination can be carried out by reacting a compound represented 
by the formula (VII) or a salt thereof with the amine represented by the formula: R 3 NH 2 or a salt thereof in the presence 
of a metal hydrogen complex (e.g., sodium boron hydride, cyano sodium boron hydride, triacetoxy sodium boron hy- 

?5 dride, etc.) in a solvent such as an ether solvent (e.g., diethyl ether, tetrahydrofuran, dioxane, etc.), a hydrocarbon 
solvent (e.g., benzene, toluene, hexane, heptane, etc.), a halogen solvent (e.g., dichloromethane, dichloroethane, 
chloroform, tetrachloromethane, etc.), an alcohol solvent (e.g., methanol, ethanol, n-propanol, isopropanol, etc.), ac- 
etonitrile, N,N-dimethylformamide or acetic acid, etc., or in a mixed solvent thereof. In this case, the amine represented 
by the formula: R 3 NH 2 or a salt thereof is used in an amount of 0.5 to 10 mole equivalents, preferably 1 to 5 mole 

w equivalents, and the metal hydrogen complex is used in an amount of 0.5 to 10 mole equivalents, preferably 1 to 5 
equivalents, based on 1 mole of a compound indicated by the formula (VII) or a salt thereof. In this case, the reaction 
temperature is 0 to 200°C, preferably 20 to 100°C, and the reaction time is 0.5 to 96 hours, preferably 1 to 24 hours. 
[0098] The compound represented by the formula (II) or a salt thereof can also be produced, for example, in accord- 
ance with Scheme 4: 



Scheme 4 



40 
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wherein R 5 represents C-,^ alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, etc.), phenyl, trityl, silyl, etc., 
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which may be substituted, and each of the other symbols is as defined above. 

[0099] A compound represented by the formula (IX) or a salt thereof can be produced by reacting a compound 
represented by the formula (VIII) or a salt thereof with formyibenzeneboronic acid or ester thereof or anhydride thereof 
in a solvent under basic conditions in the presence of a transition metal catalyst. This reaction is carried out under the 

5 same conditions, etc. as those illustrated in the reaction from the compound represented by the formula (VI) or a salt 
thereof to the compound represented by the formula (VII) or a salt thereof in the above-described Scheme 3. 
[0100] A compound represented by the formula (X) or a salt thereof can be produced by reacting a compound rep- 
resented by the formula (IX) or a salt thereof with an amine represented by the formula: R 3 NH 2 or a salt thereof under 
reductive amination conditions. This reaction is carried out under the same conditions, etc. as those illustrated in the 

10 reaction from the compound represented by the formula (VII) or a salt thereof to the compound represented by the 
formula (II) or a salt thereof in the above-described Scheme 3. 

[0101] A compound represented by the formula (XI) or a salt thereof can be produced by treating the compound 
represented by the formula (X) or a salt thereof with an acid or base. That is, the desired compound or a salt thereof 
can be produced by the reaction of the compound represented by the formula (X) or a salt thereof, and a mineral acid 

15 (e.g., nitric acid, hydrochloric acid, hydrobromic acid, iodic acid, sulfuric acid, etc.) or a hydroxide of an alkali metal (e. 
g., sodium hydroxide, potassium hydroxide, lithium hydroxide, etc.) in a solvent, for example, water, an ether solvent 
(e.g., diethyl ether, tetrahydrofuran, dioxane, etc.), an alcohol solvent (e.g., methanol, ethanol, n-propanol, isopropanol, 
etc.), etc., or in a mixed solvent thereof, at 0 to 150°C, preferably at 20 to 50°C. In this case, the strength of the acid 
or base is suitably about 0.1 to 10 N, and the reaction time is 1 to 72 hours. 

20 [0102] The compound represented by the formula (II) or a salt thereof can be produced by reacting the compound 
represented by the formula (XI), a reactive derivative thereof or a salt thereof with the compound represented by the 
formula (IV) or a salt thereof. This reaction is carried out under the same conditions, etc. as those illustrated in the 
above-described condensation reaction of Scheme 2. 

[0103] The compound represented by the formula (III) or a salt thereof can be produced, for example, according to 
25 Scheme 5: 



Scheme 5 
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wherein each symbol is as defined above. 

[0104] A compound represented by the formula (XII) or a salt thereof can be produced by reacting the compound 
represented by the formula (X), whose production process has been illustrated in the above-described Scheme 4, with 
the carboxylic acid represented by the formula: R 2 COOH, a reactive derivative thereof or a salt thereof in a solvent, if 

45 necessary, in the presence of a base using a condensation agent This reaction uses is carried out under the same 
conditions, etc., as those illustrated in the condensation reaction of the above-described Scheme 1. 
[0105] The compound represented by the formula (III) or a salt thereof can be produced by treating the compound 
represented by Formula (XII) or a salt thereof with an acid or base. This reaction is carried out under the same condi- 
tions, etc., as those illustrated in the reaction from the compound represented by the formula (X) or a salt thereof to 

so the compound represented by the formula (XI) or a salt thereof in the above-described Scheme 4. 

[0106] Compound (I) obtained in this manner can be isolated and purified by means of a known separation and 
purification means such as, for example, condensation, vacuum concentration, solvent extraction, crystallization, re- 
crystallization, conversion dissolution, chromatography, etc. 

[0107] The compounds used in each of the above-described production processes may form salts similar to those 
55 of compound (I) in so far as they do not interfere with the reaction,. 

[0108] Further, in each of the above-described reactions, when a starting compound has as a substituent amino 
group, carboxyl group, or hydroxyl group, it may be protected by introducing a protective group generally used in 
peptide chemistry, etc. and the desired compound can be obtained by removing the protective group, if necessary, 
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after the reaction. 

[01 09] Examples of the protective group for amino group to be used include C 1-6 alkyl carbonyl (e.g., acetyl, propionyl, 
etc.), formyl, phenylcarbonyl, alkytoxycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyi, etc.) 
phenyloxycarbonyl (e.g., benzoxycarbonyl, etc.), C7_ 10 aralkyloxycarbonyl (e.g., benzyloxycarbonyl, etc.), thrityl, 
5 phthaloyl, etc., each of which may be substituted. Examples of the substituent(s) to be used include a halogen atom 
(e.g., fluorine, chlorine, bromine, iodine, etc.), alkyl carbonyl (e.g., acetyl, propionyl, butyryl, etc.), nitro group, etc., 
and the number of substituents is about 1 to 3. 

[0110] Examples of the protective group for carboxyl group to be used include alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, etc.), phenyl, thrityl, silyl, etc., each of which may be substituted. Examples of the substituent 

10 (s) to be used include a halogen atom (e.g., fluorine, chlorine, bromine, iodine, etc.), C,^ alkyl carbonyl (e.g., acetyl, 
propionyl, butyryl, etc.), formyl, nitro group, etc., and the number of substituents is about 1 to 3. 
[0111] Examples of the protective group for hydroxyl group to be used include alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, tert-butyl, etc.), phenyl, C7_ 10 aralkyl (e.g., benzyl, etc.), alkyl carbonyl (e.g., acetyl, propionyl, 
etc.), formyl, phenyloxycarbonyl, Cj^ 0 aralkyloxycarbonyl (e.g., benzyloxycarbonyl, etc.), pyranyl, furanyl and silyl, 

15 each of which may be substituted. Examples of the substituent(s) to be used include a halogen atom (e.g., fluorine, 
chlorine, bromine, iodine, etc.), C-,^ alkyl, phenyl, C 7 _ 10 aralkyl, nitro group, etc., and the number of substituent groups 
is about 1 to 4. 

[0112] In addition, while a per se known method or a modification method thereof (for example, the method described 
in Protective Groups in Organic Chemistry (J.F.W. McOmie et al.. Prenum Press Corp.) can be used as a method of 
20 introducing or removing the protective group, as a removing method, for example, there can be used a method wherein 
treatment is carried out with an acid, a base, reduction, ultraviolet ray, hydrazine, phenylhydrazine, sodium N-methyl- 
thiocarbamate, tetrabutylammonium fluoride, palladium acetate, etc. 

[0113] Since compound (I) of the present invention has a potent GPR 14 antagonizing activity, it can be used as a 
therapeutic agent for expressing various vasoactivities (such as accentuation or inhibition of vasoconstriction), and 

25 preferably ps a vasoconstriction inhibitor. 

[0114] Further, compound (I) of the present invention can be used as an agent for preventing and/or treating various 
diseases (e.g., circulatory system-associated diseases). Among them, it is preferably used as an agent for preventing 
and/or treating hypertension, arteriosclerosis, hypertension, hypercardia, myocardial infarction, heart failure, septic 
shock, etc., in particular, an agent for preventing and/or treating ischemic myocardial infarction or congestive heart 

30 failure. 

[0115] Further, compound (I) of the present invention has very low toxicity and thus can be used safely. 
[0116] Daily dose of compound (I) of the present invention as a GPR 14 antagonist may depend on various factors 
such as the condition and weight of the patient to be treated and administration manner. For oral administration, the 
compound may be administered at an amount of about 0.1 to 100 mg, preferably about 1 to 50 mg, more preferably 
35 about 1 to 20 mg as an active component [(e.g., compound (I)] per an adult (50kg) and it can be administered once to 
three times a day. 

[0117] Compound (I) of the present invention may be used in combination with other therapeutic agent(s) (particularly 
with a therapeutic agent for preventing and/or treating hypertension, etc.). In this case, these agents may separately 
be formulated into different preparations, or may be formulated together into one preparation, by blending with any 

<o pharmaceutical^ acceptable carrier, excipient, binder and/or diluent, and then administered orally or parenterally. When 
these agents are separately formulated into different preparations, these preparations may be administered to a subject 
after mixing together by using diluent just prior to use. Alternatively, these preparations may separately be administered 
to the subject simultaneously or with a certain time interval. A kit product for mixing separate preparations using diluent 
and the like just prior to use for administration (e.g., a kit for injection which contains two or more ampoules each 

^5 containing a different powdery drug and a diluent for mixing the drugs just prior to use) as well as a kit product for 
administering separate preparations to a subject simultaneously or separately with a certain time interval (e.g., a kit 
for administering two or more types of separate tables to a subject simultaneously or separately with a certain time 
interval wherein tablets each containing a different drug are packed in the same bag or different bags, and a column 
is provided on the bag in which a time interval for drug administration can be written) are encompassed by the phar- 

so maceutical compositions of the present invention. 

[0118] Specific examples of other therapeutic agents which can be used in combination with compound having GPR 
14 antagonizing activity or a salt thereof according to the present invention include: 

drugs for treating hypertension such as diuretic [e.g., furosemide (Lasix), bumetanide (Lunetoron) or azosemide 
55 (Diart) , etc.], antihypertensive drug [e.g., ACE inhibitor such as enalapril maleate (Renivace) or delapril hydro- 

chloride, etc.] and Ca antagonist (manidipine or amlodipine), or a- or (5-receptor blocker, etc.) etc.; 
drugs for treating chronic heart failure such as cardiotonic drug [e.g., cardiotonic glycoside (e.g., digoxin), f}-re- 
ceptor stimulator (catecholamine preparation such as denopamine or dobutamine), PDE inhibitor, etc.], diuretic 
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[e.g., furosemide (Lasix) or spironolactone (Aldactone), etc.], ACE inhibitor [e.g., enalapril maleate (Renivace), 
etc.], Ca antagonist [e.g., amlodipine, etc.], p-receptor blocker, etc.; 

antiarrhythmic drugs such as disopyramide, lidocaine, quinidine sulfate, flecainide acetate, mexiletine hydrochlo- 
ride, amiodarone hydrochloride, as well as ^-blocker, Ca antagonist, etc.; 
s drugs for preventing and/or treating thrombogenesis: coagulation inhibitor [e.g., heparin sodium, heparin calcium, 

warfarin calcium (warfarin), blood coagulation factor Xa inhibitor and drugs capable of balancing coagulation fibri- 
nolytic system], thrombolytic agent [e.g., tPA, urokinase, prourokinase, etc.], antiplatelet drug [e.g., aspirin, sulfin- 
pyrazolo (Anturan), dipyridamole (Persantin), ticlopidine (Panaldine), cilostazol (Pletaal) and GP llb/llla antagonist 
(ReoPro), etc.], etc.; 

w coronary vasodilators such as nifedipine, diltiazem, nicorandil, nitrite agent, etc.; 

cardioplegic drugs such as opener for cardiac ATP-K, Na-H exchange inhibitor, endothelin antagonist, urotensin 
antagonist, etc; and the like. 

[0119] Further, compound (I) of the present invention has somatostatin acceptor regulatory activity (somatostatin 
15 acceptor agonistic and/or antagonistic activity). That is, compound (I) acts through somatostatin-relating various intra- 
cellular information transmission systems. Examples of the "intracellular information transmission systems" include 
intracellular information transmission systems involving transcription factors such as adenylate cyclase, the K + channel, 
the Ca 2+ channel, protein dephosphate oxidation, the phospholipase C/inositol3-phosphoric acid producing system, 
MAP kinase, the Na + /H + exchange system, phospholipase A2, and NF-kB etc., and the like. Further, compound (I) 
?0 also regulates direct or indirect cell growth suppression activity or apoptosis activity involving somatostatin. 

[0120] Furthermore, compound (I) has low in toxicity and acts on each somatostatin acceptor (for example, antag- 
onistic or agonistic activity) of a mammal (e.g., human, cow, horse, dog, cat, monkey, mouse, rat, etc., particularly 
human) to accelerate or suppress the production and/or secretion of a variety of hormones, growth factors, physiolog- 
ically active substances, etc. 

25 [0121] Examples of the "hormones" include growth hormone (GH), growth hormone relieving hormone (GHRH), 
thyroid-stimulating hormonefTSH), prolactin, insulin, glucagon, etc.. Examples of the "growth factors" include insulin- 
like growth factor- 1 (IGF-1), vascular endothelial growth factor (VEGF), etc. Examples of the "physiologically active 
substances" include interleukins such as vasoactive intestinal polypeptide (VIP), gastrin, glucagon-like peptide-1 , amy- 
lin, substance-P, CCK (cholecystokinin), amylase, interleukin-6 (IL-6), interieukin-1 (IL-1), cytokines such as TNF-a, 

30 cardiotropic etc. 

[0122] Therefore, compound (I) is safe and useful for abnormality of the above-described intracellular information 
transmission systems (e.g., diseases along with excessive acceleration or suppression, etc.), diseases associated with 
abnormality of cell growth control, diseases along with the abnormality of the production and/or secretion of hormones, 
growth factors physiologically active substances, etc., acceleration of growth, immunity, stomach and intestines, me- 
35 tabolism function, etc. 

[0123] For example, compound (I) is useful (1 ) as a therapeutic drug for tumors of acromegaly, TSH producing tumor, 
non-secretion (non-functionality) hypophysoma, dystopic ACTH (adrenocorticotopin) producing tumor, medullary thy- 
roid cancer, VIP producing tumor, glucagon producing tumor, gastorin producing tumor, insulinoma, carcinoid, etc.; (2) 
as a therapeutic drug for insulin dependent or independent diabete or a variety of diseases associated with these 

40 diabete, i.e., diabete complications (e.g., diabetic retinosis, diabetic nephropathy, diabetic neuropathy, dawn syn- 
dromes, orthostatic hypotension, etc.); (3) as a therapeutic drug for obesity and polyphagia caused by improvement 
of hyperinsulinemia or suppression of appetite, etc.; (4) as a therapeutic drug for acute pancreatitis, chronic pancreatitis, 
pancreas/intestine stomy, hemorrhagic tumors, peptic tumors, gastritis, chlorhydria, regurgitant esophagitis, etc.; (5) 
as a improving drug for a variety of symptoms in association with Helicobacter pylori infection (e.g., suppressing agent 

<5 for gastrin secretion acceleration, etc.); (6) as a secretion suppressing drug for amylase associated with endoscopy 
cholangiopancreatography and further a therapeutic drug for the prognosis of the pancreas surgery; (7) as a therapeutic 
drug for decrease in absorption ability of small intestines, diarrhea due to secretion acceleration or the abnormality of 
movement ability of digestive tracts (e.g., short bowel syndromes, etc.), diarrhea caused by a drug for use in cancer 
chemotherapy, diarrhea due to congenital small intestine atrophy, diarrhea due to neuroendocrine tumors such as VIP 

so producing tumors, diarrhea due to AIDS, diarrhea due to anti-host graft reaction associated with marrow transplantation, 
etc., diarrhea due to diabetes, diarrhea due to solar interruption, diarrhea due to systemic scelosis, diarrhea due to 
eosinophilia, etc.; (8) as a therapeutic drug for damping complex, hypersensitive colitis, Crohn's disease, inflammatory 
enteropathy, etc.; (9) as a therapeutic drug for tumors or cancer (e.g., thyroid cancer, colon cancer, mastocarcinoma, 
prostate cancer, small cell lung carcinoma, non-small cell lung carcinoma pancreas cancer, stomach cancer, cholan- 

55 gioma, liver cancer, bladder cancer, oophoron cancer, melanoma, osteosarcoma, chondrosarcoma, malignant pheo- 
chromocytoma, neuroblastoma, encephalophyma, thymoma, kidney cancer, etc.), leukemia (e.g., leukemia of basiphilic 
leucocyte and chronic lymphemia, chronic myelogenic leukemia, Hodgkin's disease, non-Hodgkin lymphoma, etc.), 
etc., the therapeutic drug being usable singly or in combination with other carcinostatic drugs (e.g., tamoxifen, LHRH 
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agonist LHRH antagonist, interferon ct, p, and y, interleukin-2, etc.); (10) as a preventive or therapeutic drug for hyper- 
trophic cardiomyopathy, arteriosclerosis, the valvular disease of the heart, myocardial infarction (particularly, cardiac 
infarction after the formation surgery for the transdermal per tubam coronary artery), and re-vascularization; (11) as a 
therapeutic drug for esophageal vein cancer bleeding, he pato cirrhosis, peripheral vascutopathy diseases; (12) as a 

s therapeutic drug for diseases based on the control action on secretion of physiologically active substances (e.g., sub- 
stance P, tachykinin, cytokine, etc.) acting on the immunity system, for example, diseases in association with systemic 
or local inflammation (e.g., polyrteritis, rheumatoid arthritis, psoriatic, sunburn, eczema, allergy (e.g., asthma, atopic 
dermatitis, allergic rhinitis, etc.), etc.); (13) as a therapeutic drug for diseases such as, for example, dementia (e.g., 
Alzheimer's disease, Alzheimer type senescense dementia, vascular multiple dementia, etc.), schizophrenia, epilepsia, 

10 ademonia, general anxiety disorder, sleep disorder, multiple sclerosis, etc., which affect the production and secretion 
of nerve controlling factors; (14) as a therapeutic drug for eye diseases (e.g., glaucoma, etc.); (15) as a preventive or 
therapeutic drug for acute bacteria meningitis, acute virus cerebritis, the adult respiration pressing syndromes, bacteria 
pneumonia, severe systemic fungus infectious diseases, tuberculosis, spine damage, fracture, liver failure, pneumonia, 
alcoholic hepatitis, hepatitis A, hepatitis B, hepatitis C, AIDS contagious diseases, human papilloma virus infectious 

15 diseases, influenza infectious disease, cancer metastasis, multiple myeloma, chondrification disease, osteoporosis, 
bone Behchefs disease, nephritis, renal failure, septicemia, septicemia shock, hypercalcemia, hypercholesterolemia, 
hyperglyceridemia, hyperlipemia, systemic lupus erythematosus, transient brain ischemic attack, alcoholic hepatitis, 
etc.; (16) for treatment of organ transplant, burn, vulnus, alopecia, etc.; (17) as a lenitive for suppressing or relieving 
chronic or acute aches (e.g., aches after surgery, inflammatory aches, teeth aches, and aches associated with bone 

20 diseases (e.g., arthritis, rheumatism, osteoporosis, etc.)). Furthermore, the compound (I) is usable for (18) imaging of 
a tumor having a somatostatin acceptor formed by introducing a radioactive substance. (e.g., 123 l, 125 l, 111 ln, etc.) into 
the compound (I) directly or via an appropriate spacer, or (19) targeting for a tumor having a somatostatin acceptor 
formed by introducing a carcinostatic into the compound (I) directly or via an appropriate spacer. 
[0124] Also, somatostatin associates with, for example, secretion of growth hormones (particularly, SSTR2), and 

25 compound (I) can have the same effect or use as that of growth hormone itself when it is used directly or for the purpose 
of promoting secretion of growth hormone. Therefore, compound (I) can be used for prevention or treatment of diseases 
or symptoms attributable to the shortage of growth hormone or IGF-1 . 

[0125] Examples of the "prevention or treatment of diseases or symptoms attributable to the shortage of growth 
hormone or IGF-1" include treatment of insulin dependent (I type) or independent (II type) diabetes, or a variety of 

30 diseases associated with diabetes, i.e., diabetes complications (e.g., diabetic retinitis, diabetic nephrosis, diabetic 
neuropathy, Dawn syndromes, orthostatic hypotension, etc.); prevention of the catabolic side-effect of glucocorticoid, 
prevention or treatment of osteoporosis, stimulation of the immune system (increase and enhancement of blood cells 
such as lymph cells, enhancement of antibacterial action or anti-virus action), promotion of healing of bum or vulnus, 
acceleration of fracture curing, treatment of acute or chronic kidney diseases, treatment or improvement of diseases 

35 or symptoms (short height, growth delay) associated with growth hormone shortage in adulthood or infancy, treatment 
of obesity, promotion of recovery after surgery, improvement of growth delay associated with Prader-Willi syndromes 
or Turner syndromes, treatment of intrauterine growth delay or bone formation abnormality, treatment of peripheral 
nerve diseases, treatment of Noonan syndromes, schizophrenia, ademonia, etc., treatment or prevention of nerve 
degeneration diseases such as Alzheimer's disease and Parkinson's disease, treatment of lung failure or ventilation 

40 dependency disease, treatment of absorption failure syndromes, improvement of cachexia or protein loss due to cancer, 
AIDS, etc., promotion of weight increase and protein attachment for patient during total parenteral nutrition (TPN), 
treatment of hyperinsulinism, promotion of ovulation induction, improvement of climacteric disorders, improvement of 
senile constitution, etc. 

[0126] In addition, with mammals like cattle as well, the compound is useful for promotion of growth, increase of milk 
45 production, enhancement of anti-bacterial or antiviral action by stimulation of the immune system, stimulation of wool 
growth in sheep, etc. 

[0127] Compound (I) may be used with various preparations for combination use. 

[0128] For example, in the treatment of osteoporosis, it can also be used in combination with other osteoporosis 
treatment preparations (e.g., bisphosphonate drugs, vitamin D preparations, calcitonin preparations, PTH preparations, 
50 ostein, etc.). 

[0129] In the treatment of diabetes or associated diseases thereof, the compound is usable in combination with other 
diabetes treating drugs (e.g., troglytazon, pioglytazon, or hydrochlorides thereof, losiglytazon or thiazolidinedion drugs 
such as maleate thereof; glucagon antagonists; a-glucosidase inhibitors such as acarbose, and bogribose; insulin 
preparations; insulin secretion promoting agents such as sulfonylurea agents or sulfonamide agents (e.g., glibencla- 
55 mide, tolbutamide, glyclopyramide, acetohexamide, tolazamide, gliclazide, glypzol, glymepyride, etc.), lepaglynide, 
natheglynide, and michiglynide; biguanide agents such as metformin and buformin, etc.). 

[0130] Further, the compound can also be used in combination with other hormones that promote growth hormone 
secretion (e.g., GHRH), GH, or IGF-1. 
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[0131] In the improvement of climacterium disorders, the compound is usable in combination with, for example, 
hormone supplementation therapy (e.g., therapies by means of estrogen drugs, raloxifene, and tamoxyphen). 
[01 32] For the purpose of accelerating the immune system, the compound can be used in combination with cytokines 
or agents for enhancing cytokine actions as well. 
5 [0133] When compound (I) of the present invention is used for adult acromegalia patients, diabetes complications, 
inveterate diarrhea, diabetes, or obesity, daily dose thereof may depend on various factors such as the condition and 
weight of the patient to be treated and administration manner. For oral administration, the compound may be admin- 
istered at an amount of about 0.05 to 1000 mg, preferably about 10 to 150 mg as an active component [(e.g., compound 
(I)] per an adult (50kg). 

to [0134] Although the present invention will be described in more detail by referring to Experimental Examples, Prep- 
aration Examples, Reference Example and Synthesis Examples, these examples are provided to illustrate the invention 
but not to limit its scope. 

[0135] Brief description of SEQ ID NOS used herein will be provided below: 
15 [SEQ ID NO: 1] 

[0136] A synthetic DNA used for screening cDNA encoding human GPR14 protein. 
[SEQ ID NO: 2] 

20 

[0137] A synthetic DNA used for screening cDNA encoding human GPR14 protein. 
[SEQ ID NO: 3] 

25 [0138] An entire nucleotide sequence of cDNA encoding human GPR14 protein to which nucleotide sequences rec- 
ognized by restriction enzymes Sal I and Spe I have been added at the 5 - and 3-termini, respectively. 

[SEQ ID NO: 4] 

30 [0139] An amino acid sequence of human GPR14 protein confirmed in Reference Example 2. 
[SEQ ID NO: 5] 

[0140] A nucleotide sequence of DNA oligomer S5-1 based on the nucleotide sequence of human-SSTR cDNA 
35 synthesized in Reference Example 4. 

[SEQ ID NO: 6] 

[0141] A nucleotide sequence of DNA oligomer S5-2 based on the nucleotide sequence of human-SSTR cDNA 
<o synthesized in Reference Example 4. 

Reference Example 1: Amplifying cDNA for human GPR14 receptor by PCR method using human skeletal muscle- 
derived cDNA 

45 [0142] PCR amplification was performed by using cDNA derived from human skeletal muscle (Clontech) as a tem- 
plate and two synthetic DNA primers (SEQ ID NOS: 1 and 2). The synthetic DNA primers were designed so that the 
gene in the region which is to be translated into receptor protein would be amplified, and such that nucleotide sequences 
which may be recognized by restriction enzymes Sal I and Spe I were added at the 5 - and 3'-termini of the gene, 
respectively. Reaction solution included 2.5 u.l of cDNA template, synthetic DNA primers (0.2 uM each), 0.2 mM dNTPs, 

50 1 uj of Advantage 2 polymerase mix (Clontech) and the buffer appended to the enzyme (total reaction volume of 50 
u.l). Thermocyder (Perkin-Elmer Corp.) was used for amplification. The amplification cycle consisted of heating at95°C 
for 60 seconds, followed by 5 rounds of 95°C for 30 seconds and 72°C for 3 minutes, 5 rounds of 95°C for 30 seconds 
and 70°C for 3 minutes, and then 20 rounds of 95°C for 30 seconds and 68°C for 3 minutes, and finally heating at 
68°C for 3 minutes. The resultant PCR amplification products were confirmed by purification by electrophoresis on a 

55 0.8% agarose gel followed by staining with ethidium bromide. 
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Reference Example 2: Subcloning of PCR product into plasmid vector and confirming amplified cDNA by reading the 
nucleotide sequence of cDNA insert 

[0143] PCR reaction products obtained in Reference Example 1 were separated on a 0.8% low-melting agarose gel, 

5 a gel containing bands was excised using a razor, and DNA was collected using GENECLEAN SPIN (BIO 101, Inc.). 
According to the prescription included in Eukaryotic TOPO™ TA Cloning kit (Invitrogen), the collected DNA was cloned 
into a plasmid vector for expression in animal cells, pcDNA3.1/V5/His, to construct a plasmid for protein expression, 
pcDNA3.1-hGPR14 which was then introduced into Escherichia cofi DH5a competent cells (Toyobo Co., Ltd.) for trans- 
formation. Then, clone which contained cDNA insert fragment was selected on an ampicillin-containing LB agar me- 

10 dium, and separated using a sterilized toothpick to obtain transformant E. coil DH5a/pcDNA3.1-hGPR14. Each clone 
was cultured overnight on an ampicillin-containing LB medium, and Quiawell 8 Ultra Plasmid kit (Qiagen) was used to 
prepare plasmid DNA. Portion of DNA prepared was digested with restriction enzyme Sal I, and the size and direction 
of receptor cDNA fragment inserted were determined. The sequences of nucleotides were determined by using DyeDe- 
oxy Terminator Cycle Sequence Kit (Perkin-Elmer Corp.) and then reading in a fluorescence automatic sequencer. 

15 The sequence of clone obtained was analyzed and confirmed to be consistent with a genetic sequence comprising 
the sequence of human GPR14 gene, of which entire sequence has been reported (EP 0 859 052 A1), and Sal I and 
Spe I recognition sequences added to the 5'- and 3'-termini of the sequence, respectively (SEQ ID NOS: 3 and 4). It 
should be noted that although the 1133rd base in the sequence of human GPR14 gene (SEQ ID NO: 3) was identified 
as C in the report (EP 0 859 052 A1) while it was identified as G in the present Example though the amino acids which 

20 would be translated from these sequences may be the same. 

Reference Example 3: Preparing human GPR14-expressing CHO cell 

[0144] After the transformant E. cofi D H5a/pcD N A3. 1-hG PR 14 prepared in Reference Example 2 was cultured, plas- 
25 mid DNA for pcDNA3.1-hGPR14 was prepared by using Plasmid Midi Kit (Qiagen). The plasmid DNA was introduced 
into CHO dhfr cells using CellPhect Transfection Kit (Amersham Pharmacia Biotech) according to the protocol ap- 
pended thereto. 10 pig of DNA was co-precipitated with calcium phosphate to prepare a suspension which was then 
added to a 10 cm petri dish on which 5 x 10 5 or 1 x 10 6 CHO dhfr cells had previously been inoculated 24 hours before 
then. Cells were cultured in a MEMa medium containing 10% fetal bovine serum for one day, subcultured, and cultured 
30 jn a selection medium, a MEMa medium containing 0.4 mg/ml G418 (GIBCO BRL) and 10% dialysis fetal bovine serum. 
Colonies of transformed cells (CHO/hGPR1 4), which were human GPR1 4-expessing CHO cells growing in the selection 
medium, were selected. 

Experimental Example 1: Preparing human GPR14-expressing cell fraction 

35 

[0145] To 1 x 10 8 CHO/GPR14 cells were added 10 ml of homogenate buffer (10 mM NaHCQ 3 , 5 mM EDTA, 0.5 
mM PMSF, 1 ug/ml pepstatin, 4 jig/ml E64, 20 pig/ml leupeptin), and disrupted using Polytron (12,000 rpm, 1 minute). 
Cell debris solution was centrifuged at 1,000 g for 15 minutes to obtain a supernatant. The supernatant was then ultra- 
sonicated (in Beckman type 30 rotor, 30,000 rpm, 1 hour), and the resultant precipitant was collected as human 
<o GPR14-expressing CHO cell fraction. 

Experimental Example 2: Preparing isotope-labeled human urotensin II 

[0146] Isotope-labeled human urotensin II to be used in experiments for testing inhibition of binding was prepared 
45 as described below. 5 u.g of human urotensin II (available from Peptide Institute, Inc.) was dissolved in 25 uJ of 0.4 M 
sodium acetate (pH 5.6). To the solution was added 200 ng of lactoperoxidase (Wako Pure Chemical Industries, Ltd.) 
followed by 1 mCi [ 125 l]-sodium iodide (Amersham Pharmacia Biotech) and 200 ng of hydrogen peroxide (10 jxl). The 
solution was left to stand at room temperature for 10 minutes, another 200 ng of hydrogen peroxide (10 jxl) was added 
thereto and then the solution was left to stand for 10 minutes. The mixture was then purified by HPLC using TSKgel 
50 ODS-80T S column (4.6 mm x 25 cm, Toso Co., Ltd.) to obtain f^ll-labeled human urotensin II. 

Experimental Example 3: Experiment for testing the ability of test compound to inhibit binding of urotensin II to GPR14 
using human GPR14-expressing cell fraction and isotope-labeled urotensin II 

55 [0147] Human GPR14-expressing CHO cell fraction was diluted in a membrane diluting buffer (20 mM phosphate 
buffer (pH 7.3), 150 mM NaCI, 5 mM MgCI 2 , 0.1% BSA, 0.05% CHAPS, 0.5 mM PMSF, 0.1 ug/ml Pepstatin, 20 ug/ml 
Leupeptin, 4 ug/ml E-64) to prepare a solution of cell membrane fraction (protein concentration: 3 jig/ml) for assay. 
The membrane fraction solution for assay was dispensed in 96-well micropiates (85 jx! each) which were left for stand 
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for reaction at 25°C for 3 hours after adding: 10 of of membrane diluting buffer containing 1nM [ 125 l]-labeled human 
urotensin ii and 5 uJ of di-methylsutfoxide diluted 5-times (by volume) in membrane diluting buffer for examining the 
total binding; 10 uJ of membrane diluting buffer containing 1nM [ 125 IJ-labeled human urotensin II and 5 u.l of 20% 
dimethylsulf oxide-containing membrane diluting buffer containing 20 |iM human urotensin II without isotope-labeling 

5 for examining non-specific binding; and 5 uJ of a solution of test compound in di-methylsu If oxide diluted 5-times (by 
volume) in membrane diluting buffer and 10 uJ of membrane diluting solution containing 1nM [ 125 l]-labeled-human 
urotensin II for testing the ability of test compounds to inhibit binding. The mixture solution was filtrated through a filter 
plate (GF/C, Watman). Next, the filter was washed three times with membrane diluting buffer (0.2 ml), added with 20 
uJ of Microscinti 20 (Packard), and determined for radioactivity in Topcount (Packard). Specific-binding is calculated 

10 by subtracting non-specific binding from the total binding. The ability of test compound to inhibit binding of urotensin 
II to human GPR14 is represented by the ratio of [(total binding) - (the radio activity of the cell fraction to which test 
compound was added)] vs [specific binding]. Concentrations of test compounds at which the compounds showed 50% 
inhibition of human GPR14 binding activity are shown. 
[0148] Results are shown in Table 1. 

15 



Table 1 



Test compound 


Inhibitory concentration 


Compound of Example 4 
Compound of Example 6 


10 nM 
13 nM 



Experimental Example 4: Change in calcium concentration in human GPR14-expressing CHO cell caused by test 
compound 

25 [0149] GPR14-expressing CHO cells were inoculated on a 96-well plate at 1 X10 4 cell/well, cultured for 48 hours, 
and then washed with 0.1 ml of HBSS containing 20 mM HEPES(pH 7.4), 1% FCS and 1% penicillin-streptomycin 
(hereinafter referred to as "wash buffer"). Next, 100 uJ of another wash buffer containing 4 jiM Fluo3, 0.04% pluronic 
acid and 2.5 mM probenicid (hereinafter referred to as "reaction buffer 4 ') was added thereto for reaction at 37°C for 1 
hour. The reaction buffer was then removed and the plate was washed three times with 0.2ml of wash buffer. Then, 

30 90 uJ of wash buffer and 10 uJ of a solution of test compound in dimethylsurfoxide diluted 10 times (by volume) in 
membrane diluting buffer were added for agonist activity assay, while, for antagonist activity assay, furthermore 10 uJ 
of 1 0 nM urotensin II was additionally added to determine change in intracellular calcium concentration in FLIPR (Japan 
Molecular Device). The test compound (compound of Example 71) inhibited urotensin ll-induced increase in intracel- 
lular calcium concentration. 

35 [0150] A vasoactive agent (e.g., an agent for preventing and/or treating myocardial infarction, heart failure and the 
like) comprising as an active component the compound having GPR 14 antagonistic activity of the present invention 
can be produced, for example, as follows. 

Preparation Examples 

40 

[0151] 



1. Capsules 


(1) Compound obtained in Example 1 


40 mg 


(2) Lactose 


70 mg 


(3) Microcrystalline cellulose 


9 mg 


(4) Magnesium stearate 


1 mg 


1 capsule 


120 mg 



50 

[0152] (1), (2), (3) and 1/2 of (4) are mixed and then granulated. The remainder of (4) is added to the granules, and 
the whole is sealed in a gelatin capsule. 



2. Tablets 


(1) Compound obtained in Example 1 


40 mg 


(2) Lactose 


58 mg 



40 
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(continued) 




2. Tablets 


(3) Com starch 


18 mg 


(4) Microcrystalline cellulose 


3.5 mg 


(5) Magnesium stearate 


0.5 mg 


1 tablet 


120 mg 



t0 [0153] (1), (2), (3), 2/3 of (4) and 1/2 of (5) are mixed and then granulated. The remainders of (4) and (5) are added 
to the granules, and the whole is pressure-molded into a tablet. 

Synthesis Examples 

f 5 [0154] In the following Examples, measurement in HPLC was carried under the following condition A or B: 
Measuring instrument: Shimadzu Corporation LC-10 Avp system 
Condition A 

20 

[0155] 

Column: CAPCELL PAK C18UG120, S-3 u.m, 2.0x50 mm 

Solvent Solution A, 0.1 % aqueous trifluoro acetic acid; Solution B, 0.1 % trifluoroacetic acid in acetonitriie 
25 Gradient cycle: 0.00 min. (Solution A/Solution B = 90/10), 4.00 min. (Solution A/Solution B = 5/95), 5.50 min. 

(Solution A/Solution B = 5/95), 5.51 min. (Solution A/Solution B = 90/10), 8.00 min. (Solution A/Solution B = 90/10) 
Injection volume: 2 flow rate: 0.5 ml/min.; detection method: UV 220 nm 

Condition B 

30 

[0156] 

Column: CAPCELL PAK C18UG120, S-3 Jim, 2.0x35 mm 

Solvent: Solution A, 0.1 % aqueous trifluoroacetic acid; Solution B, 0.1 % trifluoroacetic acid in acetonitriie 
35 Gradient cycle: 0.00 min. (Solution A/Solution B = 90/10), 2.00 min. (Solution A/Solution B = 5/95), 2.75 min. 

(Solution A/Solution B = 5/95), 2.76 min. (Solution A/Solution B = 90/10), 3.60 min. (Solution A/Solution B = 90/1 0) 
Injection volume: 5 u.l; flow rate: 1.0 ml/min.; detection method: UV 220 nm 

[0157] In the Examples below, measurement by mass spectrometry (MS) was carried out under the following con- 
40 ditions. 

Measuring instrument: Micro mass Ltd. Platform II 

Ionization method: Atmospheric Pressure Chemical Ionization (APCI) or Electron Spray Ionization (ESI) 

45 [0158] In the following Examples, purification by preparative HPLC was carried out under the following conditions. 

Instrument: Gilson Ltd. High-Throughput Purification System 
Column: YMC CombiPrep ODS-A, S-5 ujti, 50x20 mm 

Solvent: Solution A, 0.1 % aqueous trifluoroacetic acid; Solution B, 0.1 % trifluoroacetic acid in acetonitriie 
so Gradient cycle: 0.00 min. (Solution A/Solution B = 90/10), 1.00 min. (Solution A/Solution B = 90/10), 4.20 min. 

(Solution A/Solution B = 10/90), 5.40 min. (Solution A/Solution B = 10/90), 5.50 min. (Solution A/Solution B = 
90/10), 5.60 min. (Solution A/Solution B = 90/10) 
Flow rate: 25 ml/min.; detection method: UV 220 nm 

55 
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Example 1 

3H({2-[4-(Aminosulfonyl)phenyl]ethyl}[(E)-3-ph [1.V- 
biphenyl]-3-carboxamide 

5 

1 ) 3-Bromo-N-[2-(1 -pyrrol idinyl)ethy I] phenylcarboxamide 

[0159] 1-(2-Aminoethyl)pyrrolidine (4.34 g), diethyl cyanophosphate (5.57 ml) and triethylamine (1 0.4 ml) were added 
to a solution of 3-bromobenzoic acid (5.00 g) in N.N-dimethytformamide (DMF; 60 ml), and the mixture was stirred at 
10 room temperature for 16 hours. The reaction mixture was diluted with water and then extracted with diethyl ether. The 
extract was dried over anhydrous magnesium sulfate , and then the solvent was evaporated under reduced pressure. 
The residues were crystallized from hexane to give the title compound (6.31 g). 

n H-NMR (CDCI 3 ) 5: 1.70-1.90 (4H, m), 2.50-2.60 (4H, m), 2.70 (2H, t, J=6.0 Hz), 3.45-3.60 (2H, m), 6.86 (1H, s), 7.30 
(1H, t, J=8.0 Hz), 7.60 (1H, dm, J=8.0 Hz), 7.70 (1H, dm, 8.0 Hz), 7.93 (1H, t, J=1.6 Hz). 

15 

2) 3 , -Formyl-N-[2-(1-pyrrolidinyl)ethyl][1,1 , -biphenyl]-3-carboxamide 

[0160] Palladium tetrakistri phenyl phosphine (735 mg) and 2 M aqueous sodium carbonate (21 .2 ml) were added to 
a solution of 3-bromo-N-[2-(1-pyrrolidinyl) ethyl] phenylcarboxamide (6.31 g) in toluene (50 ml), and then a solution of 
20 3-formylboric acid (3.49 g) in ethanol (15 ml) was added thereto, and the mixture was stirred at 90°C for 15 hours. The 
reaction solution was diluted with water and then extracted with diethyl ether. The extract was washed with brine and 
then dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, whereby the title 
compound (6.83 g) was obtained. 

1 H-NMR (CDCI3) 5: 1.95-2.35 (4H, m), 2.95 (2H, m), 3.30-3.50 (2H, m), 3.80-3.40 (4H, m), 7.40-7.60 (2H, m), 7.76 
25 (1H, dm, J=8.0Hz), 7.85 (1H, dm, J=8.0Hz), 8.00 (1H, dm, 8.0Hz), 8.09 (1H, dm, J=8.0Hz), 8.25 (1H, bs), 8.40 (1H, 
bs),8.41 (1H, m), 10.10 (1H,s). 

3. 34{2-[4-(Aminosutfonyl)phenyl]ethyl}a 

30 [0161] 4-(2-Aminoethyl)benzene sulfonamide (2.37 g) and molecular sieves 3A (4.0 g) were added to a solution of 
S'-formyl-N-p-fl-pyrrolidinyOethyllfl.r-biphenylJ-S-carboxamide (3.81 g) in methanol (50 ml), and the mixture was 
stirred at room temperature for 1.5 hours. After the reaction mixture was diluted with tetrahydrofuran (THF), the mo- 
lecular sieves were filtered off, and the filtrate was concentrated under reduced pressure. The residues were dissolved 
in a mixed solvent (100 ml) of methanol-THF (1 : 1), and sodium borohydride (0.89 g) was added thereto. The reaction 

35 mixture was stirred at room temperature for 5 hours, and then the solvent was evaporated under reduced pressure. 
The residues were diluted with water and extracted with ethyl acetate. The extract was washed with brine and then 
dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure. The residues were 
crystallized from hexane, whereby the title compound (3.71 g) was obtained. 

1 H-NMR (CDCI3) 6: 1.75-1.85 (4H, m), 2.55-2.65 (4H, m), 2.78 (2H, t, J=6.0Hz), 2.85-3.00 (4H, m), 3.60-3.65 (2H, m), 
40 3.87 (2H, s), 7.05-7.15 (1H, m), 7.20-7.60 (6H, m), 7.65-7.85 3H, m), 7.84 (2H, d, J=8.4Hz), 8.05 (1H, s). 

4) 34({2-[4-(Aminosulfonyl)phenyl]ethyl}[(E)-3-phenyl-2-propenoyl]amino)methyl}-N-[2-(1-pyrroli 
biphenyl]-3-carboxamide 

« [01 62] 34{2-[4-(Aminosulfonyl)phenyl]ethy0aminomethyi]-N-[2-(1 -pyrrolidinyl)ethylH1 . 1 -biphenyQ-3-carboxamide 
(506 mg), trans-cinnamic acid (163 mg), 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDCI HCI; 211 
mg) and 1-hydroxybenzotriazole (HOBT; 149 mg) were dissolved in a mixed solvent of dichloromethane (15 ml) and 
DMF (7 ml), and the mixture was stirred at room temperature for 18 hours. The solvent was evaporated under reduced 
pressure, and water was added to the residues which were then extracted with ethyl acetate. The extract was washed 

50 with brine and dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure. The 
residues were purified by silica gel column chromatography (dichloromethane/methanol = 98/2), whereby the title com- 
pound (284 mg) was obtained. 

1 H-NMR (CDCI3) 5: 1.73 (4H, m), 2.52 (4H, m), 2.69 (2H, t, J=6.0Hz), 2.85-3.00 (2H, m), 3.50-3.60 (2H, m), 3.66 (2H, 
t, J=7.0Hz), 4.60 (2H,s), 6.57 (1H, d, J=15.6Hz), 6.85 (1H, d, J=15.6Hz), 7.10-7.90 (16H, m), 8.05 (1H, s). 
55 MS (APCI+): 637 (M+H) 
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Example 2 

3*-{({2-[4-(Aminosurfony1)phenyOethyI}[(E)^^ 
biphenyQ-3-carboxamide hydrochloride 

[0163] 3H({2-[4^Aminosutfonyl)pheny0eth^ 

[1,1 -biphenyI)-3-carboxamide (200 mg) was treated with 4 N hydrogen chloride in ethyl acetate to give the title com- 
pound (198 mg). 

1H-IMMR (DMSO-d 6 ) 8: 1.80-2.10 (4H, m), 2.90-3.10 (4H. m), 3.30-3.50 (2H, m), 3.55-3.90 (6H. m), 4.73 (2H t s) t 

7.05-8.00 (18H. m), 8.25 (1H, s), 9.03 (1H. m). 

Elemental analysis (molecular formula 

C 37 H 40 N 4 O 4 SHCM.5H 2 O) : 

Theoretical: C: 63.46; H: 6.33; N: 8.00; CI: 5.08 

Found: C: 63.65; H: 6.51; N: 7.86; CI: 5.25 

Example 3 

3'-{({2-t4-(Aminosurfonyl)phenyl]ethyl}[4-phenylbutanoyl]amino)methyl}-N-[2-(1 -pyrro!idinyl)ethyl][1 , 1 -biphenyl}- 
3-carboxamide 

[0164] The title compound (277 mg) was obtained in the same manner as in Example 1. 

1 H-NMR (DMSO-d 6 ) 5: 1.75-1.85 (8H. m), 2.20-2.40 (2H, m), 2.45-2.60 (2H, m), 2.60-2.95 (4H, m), 3.20-3.60 (6H, m), 
4.62 (2H,s), 7.05-7.95 (18H, m), 8.13 (1H, s), 8.71 (1H, m). 
MS (ESI+): 653 (M+H) 

Example 4 

3H({2-[4-(Aminosurfonyl)phenyl]ethyl}[4-phenyto^ 
3-carboxamide hydrochloride 

[0165] The title compound (185 mg) was obtained in the same manner as in Example 2. 

1 H-NMR (DMSO-d 6 ) 6: 1.75-2.10 (8H, m), 2.25-2.45 (2H, m), 2.45-2.60 (2H, m), 2.80-2.90 (2H, m), 2.95-3.10 (2H, m), 
3.20-3.50 (2H, m), 3.50-3.75 (4H, m), 4.61 (2H,s), 7.05-8.00 (18H, m), 8.23 (1H, s), 9.02 (1H, m). 
Elemental analysis (molecular formula C^sH^r^C^S-HCI-h^O) 
Theoretical: C: 64.53; H: 6.70; N: 7.92; CI: 5.01 
Found: C: 64.39; H: 6.82; N: 7.86; CI: 5.20 

Example 5 

3'-{({2-[4-(Aminosulfonyl)phenyl]ethyl)[(ben2yloxy)acetyl]amino)methyl }-N-[2-( 1 -pyrrol id iny I) ethyl] [1,1 '-bi phenyl]- 
3-carboxamide 

[0166] Pyridine (0.16 ml) and benzyloxyacetyl chloride (0.16 ml) were added to a solution of 3'-[{2-[4-(aminosulfonyl) 
phenyl)ethyl}aminomethyl]-N-[2-(1-pyrrolidinyl)ethyl]-[1,1 -biphenyl]-3-carboxamide (506 mg) in DMF (10 ml). The re- 
action mixture was stirred at room temperature for 16 hours, then diluted with water and extracted with ethyl acetate. 
The extract was washed with brine and dried over anhydrous magnesium sulfate, and the solvent was evaporated 
under reduced pressure. The residues were purified by silica gel column chromatography (dichloromethane/methanol 
= 98/2), whereby the title compound (257 mg) was obtained. 

1 H-NMR (CDCI 3 ) 5: 1.74 (4H, m), 2.60-2.80 (4H, m), 2.88 (2H, m), 3.20-3.40 (8H, m), 4.17 (2H,s), 4.47 (2H, s), 4.62 
(2H, s), 6.57 (1H, d, J=15.6Hz), 7.20-7.90 (18H, m), 8.11 (1H, s), 8.65 (1H, m). 
MS (ESI+): 655 (M+H) 

Example 6 

3'-{({2-[4-(Aminosulfonyl)phenyl]ethyl}[(benzyloxy)acetyllamino)methyl ^N-^-O-pyrrolidinyOethylltl.V-biphenyl]- 
3-carboxamide hydrochloride 

[0167] The title compound (155 mg) was obtained in the same manner as in Example 2. 
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1 H-NMR (DMSO-d 6 ) 6: 1.80-2.10 (4H, m), 3.80-3.15 (6H, m), 3.20-3.50 (2H, m). 3.60-3.75 (4H, m), 4.19 (2H, s), 4.48 
(2H, s), 4.62 (2H, s), 7.20-7.90 (18H, m), 8.11 (1H, s), 8.65 (1H, m). 
Elemental analysis (molecular formula C 3 7H42N 4 05S-HCM.5H 2 0) 
Theoretical: C: 61.87; H: 6.45; N: 7.80; CI: 4.94 
5 Found: C: 61 .76; H: 6.31 ; N: 7.73; CI: 5.25 

Example 7 

N^[4-(Aminomethyl)cyclohexyl]meto 
10 [I.V-biphenylJ-S-carboxamide trifluoroacetate 

1 ) Methyl 3 , -[{(4-hydroxyphenetyl)imino}methyl][1 , 1 -biphenyl]-3-carboxylate 

[0168] Tramine (10.0 g) and molecular sieves 3A (40 g) were added to a solution of methyl 3'-formyl[1 ,1-biphenyl]- 
15 3-carboxylate (10.0 g) in methanol (200 ml), and the mixture was stirred at room temperature for 1 hour. After the 
reaction mixture was diluted with tetrahydrofuran (THF), the molecular sieves were filtered off and the filtrate was 
concentrated under reduced pressure, whereby the title compound (15.0 g) was obtained. 

1 H-NMR (CDCI 3 ) 8: 2.94 (2H. t, J=7.0Hz), 3.85 (2H, t, J=7.0Hz), 3.94 (3H, s), 6.76 (2H, d, J=8.4Hz), 7.04 (2H, d, 
J=8.4Hz). 

20 

2) Methyl 3-[{(4-Wang resin phenetyl)imino}methylJ[1,1'-biphenyl]-3-carboxylate 

[0169] A solution of sodium methoxide in methanol (4.8 M; 8.7 ml) was added to a solution of methyl 3'-[{(4-hydrox- 

yphenetyl)imino}methyl][1,1'-biphenyl]-3-carboxylate (15.0 g) in DMF (300 ml), and after the mixture was stirred at 
25 room temperature for 1 hour, a suspension of Wang bromoresin (15.9 g) in DMF (200 ml) was added thereto. The 

reaction mixture was stirred at 80°C for 1 7 hours and diluted with water, and the solvent was removed by filtration. The 

resultant resin was washed with a mixed solvent of DMF-water (1 : 1 ), DMF, THF and methanol in this order and dried 

at 50°C under reduced pressure, whereby the title compound (19.9 g) was obtained. 

Magnetic Angle Spinning (MAS)-NMR (CDCI 3 ) 5: 3.83 (methyl carboxylate), 8.13 (imine) 
30 IR(KBr): 1643 cm 1 

Amount of the compound carried on the resin: 0.83 mmol/g 

(elemental analysis: calculated from 1.16 % N) 

3) Methyl 3'-[{(4-Wang resin phenetyl)amino}methyl}[1,r-biphenyl]-3-carboxylate 

35 

[0170] Sodium borohydride (1.87 g) was added to a mixture of methyl 3'-[{(4-Wang resin phenetyl)imino}methyl][1,1- 
biphenyl]-3-carboxylate (19.9 g) and a mixed solvent (400 ml) of methanol-THF (1:1), and the mixture was stirred at 
room temperature for 18 hours. After the reaction solution was diluted with water, the solvent was removed by filtration, 
and the resultant resin was washed with THF, a mixed solvent of THF-water (1 : 1), THF and methanol in this order 
40 and then dried at 50°C under reduced pressure, to give the title compound (20.4 g). 
MAS-NMR (CDCI3) 5: 3.83 (methyl carboxylate) 

4) 3'-[{(4-Wang resin phenetyl)amino}methyl][1,1'-biphenyl]-3-carboxylic acid 

« [0171] A mixture of methyl 3'-[{(4-Wang resin phenetyl)amino} memy0[1,1'-biphenyl]-3-carboxylate (20.0 g), 1 N 
aqueous sodium hydroxide (165 ml) and dioxane (330 ml) was stirred at 80°C for 62 hours. The solvent was removed 
by filtration, and the resultant resin was washed with THF, a mixed solvent of THF-acetic acid (1 : 1), THF and methanol 
in this order and then dried at 50°C under reduced pressure, to give the title compound (19.5 g). The resultant resin 
(5 beads) was treated with trifluoroacetic acid-dichloromethane (1 : 1, 50 ml) to give 3'-[{(4-hydroxyphenetyl)amino} 

50 methyl][1 ,V-biphenyl]-3-carboxylic acid which was then analyzed in HPLC and measured by mass spectrometry. 
HPLC analysis (condition A): purity 96 % (retention time: 2.612 min.) 
MS (APCI+): 348 (M+H) 

5) N-{[4-(tert-Butoxycarbonylaminomethyl)cyclohexyl] methylJ-S'-Q^Wang resin phenethyl)amino]methyl}[1 t V- 
55 biphenylJ-3-carboxamide 

[0172] tert-Butyl [4-(aminomethyl)cyc!ohexyl] methyl carbamate (61 mg), benzotriazoM-yloxy-tris-pyrrolidinophos- 
phonium hexafluorophosphate (PyBOP; 133 mg) and N,N-diisopropylethylamine (DIEA; 44 ml) were added to a sus- 
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pension of 3'-[{(4-Wang resin phenetyl)amino} methyf][1,V-biphenyiJ-3-<arboxy1ic acid (30 mg) in DMF (1.5 ml), and 
the mixture was stirred at room temperature for 38 hours. The solvent was removed by filtration, and the resultant resin 
was washed with DMF, THF and methanol in this order and dried at 50°C under reduced pressure to give the title 
compound (30 mg). The resultant resin (5 beads) was treated with trifluoroacetic acid-dichloromethane (1 : 1, 50 ml) 
5 to give N^A-taminomethylJcydohexyflmemyf^S'^A-hydroxyphenethylJaminolmethyOtl.l *-biphenyf]-3-carboxamide 
which was then analyzed in HPLC and measured by mass spectrometry. 
HPLC analysis (condition A): purity 64 % (retention time: 2.391 min.) 
MS (APCI+): 472 (M+H) 

w 6) N^[4-(Aminomethyl)cydohexyQmethy^ 

methyl}[1 , 1 '-biphenyl]-3-carboxamide trifluoroacetate 

[0173] 4-Bromocinnamic acid (29 mg), N.N'-diisopropylcarbodiimide (DIPCI; 24 ml) and 1-hydroxy-7-benzotriazole 
(HOAT; 21 mg) were added to a suspension of N-{[4-(tert-butoxycarbonyiaminomethyl)cyclohexyl]methyl}-3'-{[(4-Wang 

15 resin phenethyl)amino]methyl}[1,1'-biphenyl]-3-carboxamide (30 mg) in DMF (2 ml), and the mixture was stirred at 
room temperature for 20 hours. The solvent was removed by filtration, and the resultant resin was washed with DMF, 
THF and methanol in this order and dried at 50°C under reduced pressure. The resultant resin was treated with trif- 
luoroacetic acid-dichloromethane (1 ; 1; 1 ml) and purified by preparative HPLC to give the title compound (6.6 mg). 
1 H-NMR (Acetone-d 6 ) 5: 1.00-1.10 (2H, m), 1.50-1.70 (4H, m), 1.80-2.00 (4H, m), 2.50-2.65 (2H, m), 2.80-2.95 (2H, 

20 m ), 3.25-3.80 (4H, m), 4.79 (2H,s), 6.76 (2H, d, J=8.4 Hz), 7.02 (1 H, d, J=14.4 Hz), 7.08 (2H, d, J=8.4 Hz), 7.20-8.00 
(13H, m),8.13(1H, s). 

HPLC analysis (condition B): purity 100 % (retention time: 1.730 min.) 
MS (APCI+): 680 (M+H), 682 

[0174] The following compounds were produced in the same manner as in Example 7. 

25 

Example 8 

3'-{([4-Hydroxyphenetyl][(E)-3-phenyl-2-propenoyl]amino)methyl}-N-[2-(1 -pyrrolidinyt)ethyll[1 , 1 -biphenyl]- 
3-carboxamide trifluoroacetate 

30 

[0175] Yield: 6.8 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.239 min.) 
MS (APCI+): 574 (M+H) 

35 Example 9 

3'-{([4-Hydroxyphenetyl][(benzyloxy)acetyl]amino)m 
trifluoroacetate 

40 [0176] Yield: 6.7 mg 

HPLC analysis (condition A): purity 98 % (retention time: 3.166 min.) 
MS (APCI+): 592 (M+H) 

Example 10 

45 

3'^([4-Hydroxyphenetyn[4^henylbutanoyl]amino)m 
trifluoroacetate 

[0177] Yield: 6.8 mg 
so HPLC analysis (condition A): purity 100 % (retention time: 3.330 min.) 
MS (APCI+): 590 (M+H) 

Example 11 

55 3H([4-Hydroxyphenetyl][3-(1H-indol-3-yl)propanoyl]amino)m 
3-carboxamide trifluoroacetate 

[0178] Yield: 1.1 mg 
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HPLC analysis (condition A): purity 97 % (retention time: 3.225 min.) 
MS (APCI+): 615 (M+H) 

Example 12 

5 

3W([4-Hydroxyphenetyl]r2-(1H-indo^^ 
3-carboxamide trifluoroacetate 

[0179] Yield: 1.5 mg 
10 HPLC analysis (condition A): purity 98 % (retention time: 3.146 min.) 
MS (APCI+): 601 (M+H) 

Example 13 

15 3H([(E)-3-(2-Furyl)-2-propenoyl][4-hydroxyphen , 1 -biphenyl]- 

3-carboxamide trifluoroacetate 

[0180] Yield: 6.6 mg 

HPLC analysis (condition A): purity 98 % (retention time: 3.136 min.) 
20 MS (APCI+): 564 (M+H) 

Example 14 

3H([2-(3-Bromophenyl)acetyl][4-hydroxypheneto^ 
25 3-carboxamide trifluoroacetate 

[0181] Yield: 4.6 mg 

HPLC analysis (condition A): purity 95 % (retention time: 3.309 min.) 
MS (APCI+): 640 (M+H), 642 

30 

Example 15 

3H([4-Hydroxyphenetyl][2-(4-methoxyphenyl)acetyl]amino)m 
3-carboxamide trifluoroacetate 

35 

[0182] Yield: 5.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.538 min.) 
MS (APCI+): 592 (M+H) 

40 Example 16 

(E)-N-(4-Hydroxyphenetyl)-3-phenyl-N-{[3- 
methyl}-2-propenamide trifluoroacetate 

45 [0183] Yield: 3.8 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.465 min.) 
MS (APCI+): 670 (M+H) 

Example 17 

50 

2- (4-Bromophenyl)-N-(4-hydroxyphenetyl)-N^ 

3- yl]methyl}acetamide trifluoroacetate 

[0184] Yield: 3.5 mg 
55 HPLC analysis (condition A): purity 99 % (retention time: 3.538 min.) 
MS (APCI+): 736 (M+H), 738 
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Example 18 

2-(Benzy!oxy)-N^44iydroxyphenetyl)-N^ 
methyljacetamide trifluoroacetate 

5 

[0185] Yield: 3.8 mg 

HPLC analysis (condition A): purity 99 % (retention time: 3.416 min.) 
MS (APCI+): 688 (M+H) 

10 Example 19 

N-(4-Hydroxyphenetyl)^pheny^N^[3X{4-[3-(^ 
butanamide trifluoroacetate 

15 [0186] Yield: 4.5 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.555 min.) 
MS (APCI+): 686 (M+H) 

Example 20 

20 

N-[2-((4-Hydroxyphenetyl){[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenylJ-3-yl]methyl}amino)- 
2-oxyethyl]benzamide trifluoroacetate 

[0187] Yield: 3.0 mg 
25 HPLC analysis 'condition A): purity 98 % (retention time: 3.281 min.) 
MS (APCI+): 701 (M+H) 

Example 21 

30 N-(4-Hydroxyphenetyl)-3-(1H-indol-3-yl)-^ 
methyl}propanamide trifluoroacetate 

[0188] Yield: 1.0 mg 

HPLC analysis (condition A): purity 96 % (retention time: 3.455 min.) 
35 MS(APCI+): 711 (M+H) 

Example 22 

N-(4-Hydroxyphenetyl)-2-( 1 H-indol-3-yl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl3-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl]-3-yl] 
40 methyljacetamide trifluoroacetate 

[0189] Yield: 0.9 mg 

HPLC analysis (condition A): purity 90 % (retention time: 3.371 min.) 
MS (APCI+): 697 (M+H) 

45 

Example 23 

N-(4-Hydroxyphenetyl)-3-methyl-N4[3'-ft^ 
butanamide trifluoroacetate 

50 

[0190] Yield: 4.6 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.483 min.) 
MS (APCI+): 638 (M+H) 

55 
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Example 24 

(E)-3-(2-Furyi)-N-(4-hydroxyphenet^ 
methyl}-2-propenamide trifluoroacetate 

5 

[0191] Yield: 1.8 mg 

HPLC analysis (condition A): purity 95 % (retention time: 3.391 min.) 
MS (APCI+): 660 (M+H) 

10 Example 25 

(E)-N-(4-Hydroxyphenetyl)-N^[3X{4-[3^ 
3-(3-pyridyl)-2-propenamide trifluoroacetate 

15 [0192] Yield: 4.2 mg 

HPLC analysis (condition A): purity 95 % (retention time: 2.907 min.) 
MS (APCI+): 671 (M+H) 

Example 26 

20 

2- (3-Bromophenyl)-N-(4-hydroxyphenetyl)-N4[3'-({4-[3-(4-piperidinyl)propyl]-1-piperi 
3~yl]methyl}acetamide trifluoroacetate 

[0193] Yield: 2.1 mg 
25 HPLC analysis (condition A): purity 94 % (retention time: 3.538 min.) 
MS (APCI+): 736 (M+H), 738 

Example 27 

30 2-(2-Bromophenyl)-N-(4-hydroxyphenetyl)-^ 

3- yl]methyl}acetamide trifluoroacetate 

[0194] Yield: 3.2 mg 

HPLC analysis (condition A): purity 93 % (retention time: 3.518 min.) 
35 MS (APCI+): 736 (M+H), 738 

Example 28 

N-(4-Hydroxyphenetyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl)-3-yl]methyl}- 
40 2-(4-pyridynylsulfanyl)acetamide trifluoroacetate 

[0195] Yield: 6.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.427 min.) 
MS (APCI+): 691 (M+H) 

45 

Example 29 

N-(4-Hydroxyphenetyl)-2-(4-methoxyphenyl)-N^ 
3-yl]methyl}acetamide trifluoroacetate 

50 

[0196] Yield: 2.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.666 min.) 
MS (APCI+): 688 (M+H) 

55 
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Example 30 

(E)-N^4-Hydroxyphenetyl)-3^^ 
biphenyl]-3-yl]methyl}-2-propenamide trifluoroacetate 

[0197] Yield: 4.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.709 min.) 
MS (APCI+): 700 (M+H) 

Example 31 

N-(5-Aminopentyl)-3^[2-(4-bromophenyl)ac«ryl](4-hydroxyphenethyl)amino]methyl}[1 ,1'-biphenyl]-3-carboxamide 
trifluoroacerate 

[0198] Yield: 8.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.633 min.) 
MS (APCI+): 628 (M+H), 630 

Example 32 

N-(5-Aminopentyl)-34[(4-hydroxyphenethyl)(4-pheny^ 
trifluoroacetate 

[0199] Yield: 6.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.629 min.) 
MS (APCI+): 578 (M+H) 

Example 33 

N-(5-Aminopentyl)-3'-{[(4-hydroxyphenethyl)[3-(1 H-indol-3-yl)propanoyl]amino]methyl}[1 ,1 '-biphenyl]-3-carboxamide 
trifluoroacetate 

[0200] Yield: 1.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.568 min.) 
MS (APCI+): 603 (M+H) 

Example 34 

N-(5-Aminopentyl)-3*-{[[2-(2-bromophenyl)acetyl](4-hydroxyphenethyl)amino]methyl}[1 ,1'-biphenyl]-3-carboxamide 
trifluoroacetate 

[0201] Yield: 8.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.607 min.) 
MS (APCI+): 628 (M+H), 630 

Example 35 

N-(5-Aminopentyl)-3H[[(E)-3-(4-bromophe 
3-carboxamide trifluoroacetate 

[0202] Yield: 10.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.689 min.) 
MS (APCI+): 640 (M+H), 642 
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Example 36 

N-(6-Aminohexyf)-34t(4-hydroxyphenethyl)(4-phenylbutanoyl)aminoJmethyl}[1 , 1 '-biphenylJ-3-carboxamide 
trifluoroacetate 

5 

[0203] Yield: 7.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.660 min.) 
MS (APCI+): 592 (M+H) 

10 Example 37 

N-(6-Aminohexyl)-34[(4-hydroxyphenethyl)[3-(1H-indol-3-yl)propanoyl]amino]methyl}[1 ,1 '-biphenyl]-3-carboxamide 
trifluoroacetate 

15 [0204] Yield: 1.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.594 min.) 
MS (APCI+): 617 (M+H) 

Example 38 

20 

N-(6-Aminohexyl)-3 , 4[[(E)-3-(2-furyl)-2-propenoyl](4-hydroxyphenethyl)amino]methyl}[1 ,1'-biphenyl]-3-carboxamide 
trifluoroacetate 

[0205] Yield: 6.1 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.562 min.) 
MS (APCI+): 566 (M+H) 

Example 39 

30 N-(6-Aminohexyl)-3'-([[2-(3-bro mo phenyl) acetyl] (4-hydroxyphenethyl)aminoJmethyl}[1 , 1 '-biphenyl]-3-carboxamide 
trifluoroacetate 

[0206] Yield: 8.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.640 min.) 
35 MS (APCI+): 644 (M+H), 646 

Example 40 

N^[3-(Aminomethyl)cyclohexyl]methyl^ 
40 biphenyl]-3-carboxamide trifluoroacetate 

[0207] Yield: 6.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.678 min.) 
MS (APCI+): 668 (M+H) t 670 

45 

Example 41 

N^[3-(Aminomethyl)cyclohexyl]methyl}-3^ 
3-carboxamide trifluoroacetate 

so 

[0208] Yield: 5.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.604 min.) 
MS (APCI+): 620 (M+H) 

55 
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Example 42 

N^PMAminomethyl)cydohexyl)meto * 1 '-biphenyl]- 

3-carboxamide trifluoroacetate 

5 

[0209] Yield: 5.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.685 min.) 
MS (APCI+):618(M+H) 

10 Example 43 

NHP-CAminomethylJcyclohexyllmethyl^a'-fK^-nydroxyphenethyl)!^ 1 H-indol-3-yl)propanoyl]amino]methyl}[1 , 1 
biphenyQ-3-carboxamide trifluoroacetate 

15 [0210] Yield: 0.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.623 min.) 
MS (APCI+): 643 (M+H) 

Example 44 

20 

N4[3-(Aminomethyl)cyclohexy1]metW^ 
biphenyl]-3-carboxamide trifluoroacetate 

[0211 J Yield: 1.3 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.587 min.) 
MS (APCI+): 629 (M+H) 

Example 45 

30 N^[3-(Aminomethyl)cyclohexyl]methyl^ 
biphenyl]-3-carboxamide trifluoroacetate 

[0212] Yield: 3.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.591 min.) 
35 MS (APCI+): 592 (M+H) 

Example 46 

N^[3-(Aminomethyl)cyclohexyl]methyl}-3Htt2-(3-bromophenyl)acetyl](4-hydroxyphenethyl)a 
biphenyl]-3-carboxamide trifluoroacetate 

[0213] Yield: 6.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.673 min.) 
MS (APCI+): 668 (M+H), 670 

45 

Example 47 

N^[3-(Aminomethyl)cyclohexyl]methy^ 

[1 ,1'-biphenyl]-3-carboxamide trifluoroacetate 

50 

[0214] Yield: 8.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.746 min.) 
MS (APCI+): 680 (M+H), 682 

55 
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Example 48 

N4[4-(Aminomethyl)cyclohexyl]m 
biphenyl)-3-carboxamide trifluoroacetate 

5 

[0215] Yield: 4.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.630 min.) 
MS (APCI+): 602 (M+H) 

10 Example 49 

NK[4-(Aminomethyl)cyclohexyl]meth^^ 
biphenyl]-3-carboxamide trifluoroacetate 

15 [0216] Yield: 5.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.668 min.) 
MS (APCI+): 668 (M+H), 670 

Example 50 

20 

N4[ 4 -( Am ' n omethyl)cyclohexyl]m 
3-carboxamide trifluoroacetate 

[0217] Yield: 4.0 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.593 min.) 
MS (APCI+): 620 (M+H) 

Example 51 

30 N44-(Aminomethyl)cyclohexyl]methyl}-3^ 
3-carboxamide trifluoroacetate 

[0218] Yield: 4.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.680 min.) 
35 MS (APCI+): 618 (M+H) 

Example 52 

N-{4-(Aminomethyl)cyclohexyl]methyl}-3 , -([[2-(benzoylamino)acetyl] (4-hydroxyphenethyl)amino]methyl}[1 , 1 '- 
*o biphenyl]-3-carboxamide trifluoroacetate 

[0219] Yield: 4.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.521 min.) 
MS (APCI+): 633 (M+H) 

45 

Example 53 

N-[[4-(Aminomethyl)cyclohexyl]methyl}-34[(4-hydroxyphenethyl)[3-( 1 H-indol-3-yl)propanoyl]amino]methyl}[1 , 1 
biphenyl]-3-carboxamide trifluoroacetate 

50 

[0220] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.608 min.) 
MS (APCI+): 643 (M+H) 

55 
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Example 54 

N^[4^Aminomethyl)cydohexyl]^ 
biphenyt]-3-carboxamide trifluoroacetate 

5 

[0221] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.570 min.) 
MS (APCI+): 629 (M+H) 

10 Example 55 

N^[4-(Aminomethyl)cydohexy1]meth^^ 
bipheny!]-3-carboxamide trifluoroacetate 

15 [0222] Yield: 3.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.577 min.) 
MS (APCI+): 592 (M+H) 

Example 56 

20 

N^[4-(Aminomethyl)cyclohexyl]m^ 
biphenyl]-3-carboxamide trifluoroacetate 

[0223] Yield: 5.8 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.305 min.) 
MS (APCI+): 603 (M+H) 

Example 57 

30 N^[4-(Aminomethyl)cyclohexyl]methyO . 1 - 

biphenyl]-3-carboxamide trifluoroacetate 

[0224] Yield: 5.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.667 min.) 
35 MS (APCI+): 668 (M+H), 670 

Example 58 

N^4-(Aminomethyl)cyclohexyl]meth^ 
40 biphenyl]-3-carboxamide trifluoroacetate 

[0225] Yield: 5.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.648 min.) 
MS (APCI+): 668 (M+H), 670 

45 

Example 59 

N^4-(Aminomethyl)cyclohexyl]methyl}-3^ 
biphenyl]-3-carboxamide trifluoroacetate 

50 

[0226] Yield: 5.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.570 min.) 
MS (APCI+): 620 (M+H) 

55 
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Example 60 

N-(4-Aminocydohexyl)-3'^[2-(4-brom 
3-carboxamide trifluoroacetate 

[0227] Yield: 5.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.617 min.) 
MS (APCI+): 640 (M+H), 642 

Example 61 

N-(3-Aminopropyl)-34[[2^4-bromophenyl)acetyW 
trifluoroacetate 

[0228] Yield: 9.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.590 min.) 
MS (APCI+): 600 (M+H), 602 

Example 62 

N-(3-Aminopropyl)-34n2-(benzyloxy)acetyl](4-h^^ 
trifluoroacetate 

[0229] Yield: 7.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.527 min.) 
MS (APCI+): 552 (M+H) 

Example 63 

N-(3-Aminopropyl)-3H[(4-hydroxyphenethyl)(4-pte 
trifluoroacetate 

[0230] Yield: 8.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.610 min.) 
MS (APCI+): 550 (M+H) 

Example 64 

N-(3-Aminopropyl)-3'-{[(4-hydroxyphenethyl)[3-( 1 H-indol-3-yl)propanoyl]amino]methyl}[1 , 1 '-biphenylJ-3-carboxamide 
trifluoroacetate 

[0231] Yield: 7.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.541 min.) 
MS (APCI+): 575 (M+H) 

Example 65 

N-(3-Aminopropyl)-3'-{[(4-hydroxyphenethyl)[2-( 1 H-indol-3-yl)acetyl]amino]methyl}[1 , 1 '-biphenylJ-3-carboxamide 
triflucroacetate 

[0232] Yield: 1.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.503 min.) 
MS (APCI+): 561 (M+H) 
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Example 66 

N^3-Aminopropyl^34[(44iydro^ 
trifluoroacetate 

5 

[0233] Yield: 9.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.555 min.) 
MS (APCI+): 502 (M+H) 

10 Example 67 

N-fS-AminopropyO-S'^tp-p-bromopheny 
trifluoroacetate 

15 [0234] Yield: 10.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.592 min.) 
MS (APCI+): 600 (M+H), 602 

Example 68 

20 

N-(3-Aminopropyl)-3Htf2-(2-bromophenyl)acetyW 
trifluoroacetate 

[0235] Yield: 9.4 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.569 min.) 
MS (APCI+): 600 (M+H), 602 

Example 69 

30 N-(3-Aminopropyl)-3'-{[(4-hydroxyphenethyl)[2-(4-methoxyphenyl)acetyl]amino]methyl}[1 , 1 '-biphenyl]-3-carboxamide 
trifluoroacetate 

[0236] Yield: 9.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.498 min.) 
35 MS (APCI+): 552 (M+H) 

Example 70 

N-(3-Aminopropyl)-3HQ(E)-3-(4-bromophenyl)-2-propenoyl](4-hydroxyphenethyl)amino]methyl}[1^ 
40 3-carboxamide trifluoroacetate 

[0237] Yield: 10.1 mg 

HPLC analysis (condition B) : purity 100 % (retention time: 1.658 min.) 
MS (APCI+): 612 (M+H), 614 

45 

Example 71 

N-(2-Aminoethyl)-3'-({[4-(aminosulfonyl)ph^ 
3-carboxamide trifluoroacetate 

50 

1) 2-[(3-Bromobenzoyl)amino]ethylcarbamic acid Wang resin ester 

[0238] A mixture of 4-nitrophenoxycarbonyl Wang resin (7.00 g), N-(2-aminoethyl)-3-bromobenzamide (3.52 g), DIEA 
(4.26 ml) and DMF (60 ml) was stirred at room temperature for 20 hours. The solvent was removed by filtration, and 
55 the resultant resin was washed with DMF, THF and methanol in this order and then dried at 50°C under reduced 
pressure to give the title compound (6.8 g). The amount of the compound carried on the resin was 0.94 mmol/g (ele- 
mental analysis: calculated from 7.51 % Br). The resultant resin (5 beads) was treated with trifluoroacetic acid-dichlo- 
romethane (1 : 1 ; 50 ml) to give N-(2-aminoethyl)-3-bromobenzamide which was then analyzed in HPLC and measured 
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by mass spectrometry. 

HPLC analysis (condition A): purity 96 % (retention time: 1.208 min.) 
MS (APCI+): 243 (M+H), 245 

5 2) 2^[(3 , ~Formyl[1,1 , -biphenyl]-3-yl)carbonyl]amino}ethylcarbamic acid Wang resin ester 

[0239] Palladium tetrakistri phenyl phosphine (706 mg) and 2 M aqueous sodium carbonate (30.6 ml) were added to 
a suspension of 2-[(3-bromobenzoyl)amino]ethylcarbamic acid Wang resin ester (6.50 g) in 1,2-dimethoxyethane (200 
ml), and 3-formylboric acid (4.58 g) was further added thereto, and the mixture was stirred at 80°C for 20 hours. The 

10 solvent was removed by filtration, and the resultant resin was washed with DMF, THF and methanol in this order and 
then dried at 50°C under reduced pressure to give the title compound (6.68 g). The resultant resin (5 beads) was 
treated with trifluoroacetic acid-dichloromethane (1 : 1; 50 ml) to give N-(2-aminoethyl)-3'-formyl[1,1'-biphenyl]-3-car- 
boxamide which was then analyzed in HPLC and measured by mass spectrometry. 
HPLC analysis (condition A): purity 95 % (retention time: 2.295 min.) 

is MS (APCI+): 269 (M+H) 

3) 2-{[(3 , -{[(4-(Aminosulfonyl)phenethyl)aminolmethyl}[1,1 , -biphenyl]-3-yl) carbonyl]amino}ethyl carbarn ic acid Wang 
resin ester 

20 [0240] A mixture of 2-{[(3'-formyl[1,r-biphenyl]-3-yl)carbonyl]amino}ethylcarbamic acid Wang resin ester (30 mg), 
4-(2-aminosuffonyl)benzenesulfonamide (28 mg) and a solution of 5 % acetic acid in dichloromethane (2 ml) was stirred 
at room temperature for 30 minutes, and sodium triacetoxy borohydride (30 mg) was further added thereto, and the 
mixture was stirred at room temperature for 15 hours. The solvent was removed by filtration, and the resultant resin 
was washed with DMF, a mixed solvent of DMF-water (1:1), DMF, THF and methanol in this order and then dried at 

25 50°C under reduced pressure to give the title compound (30 mg). The resultant resin (5 beads) was treated with 
trifluoroacetic acid-dichloromethane (1 : 1; 50 ml) to give N-(2-aminoethyl)-3'-({[4-(anninosulfonyl)phenethyl]amino}me- 
thyl)[1,1'-biphenyl]-3-carboxamide which was then analyzed in HPLC and measured by mass spectrometry. 
HPLC analysis (condition A): purity 88 % (retention time: 0.857 min.) 



4) N-(2-Aminoethyl)-3-({[4-(aminosulfonyl)phenethyl][(E)-3-phenyl-2-propenoyl]amino}methyl)[1 , 1 '-biphenylj- 
3-carboxamide trifluoroacetate 

[0241] Cinnamic acid (29 mg), DIPCI (27 m!) and HOAT (23 mg) were added to a suspension of 2-{[(3 , -{[(4-(amino- 
35 sulfonyl)phenethyt)amino]methyl}[1,1'-biphenyl]-3-yl)carbonyl]amino}ethylcarbamic acid Wang resin ester (30 mg) in 

DMF (2 ml), and the mixture was stirred at room temperature for 15 hours. The solvent was removed by filtration, and 

the resultant resin was washed with DMF, THF and methanol in this order and then dried at 50°C under reduced 

pressure. The resultant resin was treated with trifluoroacetic acid-dichloromethane (1 : 1; 1 ml) and then purified by 

preparative HPLC to give the title compound (5.4 mg). 
40 1 H-NMR (Acetone-d 6 ) 6: 3.00-3.20 (2H, m), 3.70-3.90 (4H, m), 4.00-4.15 (2H, m), 4.85 (2H,s), 6.45-6.60 (1H, m), 

7.05-7.20 (1H, m), 7.25-8.00 (17H, m), 8.31 (1H, s). 

HPLC analysis (condition B): purity 97 % (retention time: 1.492 min.) 

MS (APCI-): 581 (M-H) 

[0242] The following compounds were produced in the same manner as in Example 71 . 

45 

Example 72 

N-(2-Aminoethyl)-3^[(4-(aminosulfonyl)phenethy^ 
3-carboxamide trifluoroacetate 

50 

[0243] Yield: 6.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.535 min.) 
MS (APCI-): 647 (M-H), 649 



MS (APCI-): 451 (M-H) 



30 
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Example 73 

N-(2-Aminoethyl)-34fl4~(aminQsutfon^^ , 1 '-biphenylJ-3-carboxamide 

trffluoroacetate 

[0244] Yield: 8.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.445 min.) 
MS (APCI-): 599 (M-H) 

Example 74 

N-(2-Aminoethyl)-3 , -({[4-(aminosulfonyl)phenethyl](4-phenylbutanoyl)amino}methyl)[1 ,r-biphenyl]-3-carboxamide 
trifluoroacetate 

[0245] Yield: 8.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.540 min.) 
MS (APCI-): 597 (M-H) 

Example 75 

N-(2-Aminoethyl)-3'-({[4-(aminosutfon 
3-carboxamide trifluoroacetate 

[0246] Yield: 3.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.427 min.) 
MS (APCI-): 571 (M-H) 

Example 76 

N-(2-Aminoethyl)-3H{[4-(aminosutfonyl)pte 
3-carboxamide trifluoroacetate 

[0247] Yield: 4.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.524 min.) 
MS (APCI-): 647 (M-H), 649 

Example 77 

N-(2-Aminoethyl)-3'-({[4-(aminosulfon 
3-carboxamide trifluoroacetate 

[0248] Yield: 9.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.499 min.) 
MS (APCI-): 647 (M-H), 649 

Example 78 

N-(2-Aminoethyl)-3'-({[4-(aminosulfonyl)phenethyl]t(E)-3-(4-methoxyphenyl)-2-propenoyl]amino}meth 
biphenyl]-3-carboxamide trifluoroacetate 

[0249] Yield: 6.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.498 min.) 
MS (APCI-): 611 (M-H) 
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Example 79 

N-^-AminoethyO-a-K^-famin^^ 
3-carboxamide trifluoroacetate 

5 

[0250] Yield: 3.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.431 min.) 
MS (APCI-): 599 (M-H) 

10 Example 80 

N-(2-Aminoethyl)-3'-({[4-(aminosulfonyl)phenet^ 
3-carboxamide trifluoroacetate 

15 [0251] Yield: 3.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.325 min.) 
MS (APCI-): 585 (M-H) 

Example 81 

20 

N-(2-Aminoethyl)-3X{[4-(aminosuffonyl)phene 
biphenyl]-3-carboxamide trifluoroacetate 

[0252] Yield: 5.0 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.347 min.) 
MS (APCI-): 597 (M-H) 

Example 82 

30 N-(2-Aminoethyl)-3X{[4-(aminosulfonyl)phenethyl][3-(4-hydroxyphenyl)propanoyl]amino}methyl)[1,1 -biphenyl]- 
3-carboxamide trifluoroacetate 

[0253] Yield: 4.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.592 min.) 
35 MS (APC!-): 599 (M-H) 

Example 83 

N-(2-Aminoethyl)-3'-({[4-(aminosulfonyl)benzyl][(E)-3-phenyl-2-propenoyl]amino}methyl)[1 ,1-biphenyl]- 
40 3-carboxamide trifluoroacetate 

[0254] Yield: 6.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.476 min.) 
MS (APCI-): 567 (M-H) 

45 

Example 84 

N-(2-Aminoethyl)-3'-({[4-(aminosutfonyl)benz 
3-carboxamide trifluoroacetate 

50 

[0255] Yield: 5.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.478 min.) 
MS (APCI-): 597 (M-H) 

55 
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Example 85 

N^2-Aminoethyl)-3Xfl3-(1 H-indo^ 
trifluoroacetate 

5 

[0256] Yield: 1.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.335 min.) 
MS (APCI-): 544 (M-H) 

to Example 86 

N-(2-Aminoethyl)-3 , -({I2-(1 H-indol-3-yl)acetyl][2-(2-oxo-1 -pyrrolidinyl)ethyl]amino}methyl)[1 , 1 -biphenyl}- 
3-carboxamide trifluoroacetate 

15 [0257] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.425 min.) 
MS (APCI-): 550 (M-H) 

Example 87 

20 

N-(2-Aminoethyl)-3 , -({[4-phenylbutanoyl][2-(2-thienyl)ethyl]amino}methyl)[1,1 '-biphenyl]-3-carboxamide 
trifluoroacetate 

[0258] Yield: 2.9 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.722 min.) 
MS (APCI-): 524 (M-H) 

Example 88 

30 N-(2-Aminoethyl)-3'-({[2-(3-bromophenyl)acetyl][2-(2-thienyl)ethyl]amino}methyl)[1 ,1'-biphenyl]-3-carboxamide 
trifluoroacetate 

[0259] Yield: 2.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.722 min.) 
35 MS (APCI+): 576 (M+H), 578 

Example 89 

N-(2-Aminoethyl)-3M{[(E)-3-(4-hydro^ 
40 3-carboxamide trifluoroacetate 

[0260] Yield: 2.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.549 min.) 
MS (APCI-): 524 (M-H) 

45 

Example 90 

N-(2-Aminoethyl)-3'-({[(E)-3-phenyl-2-propenoyl][4-( 1 ,2,3-thiadiazol-4-yl]amino}methyl)[1 , 1 -biphenyl]-3-carboxamide 
trifluoroacetate 

so 

[0261] Yield: 5.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.652 min.) 
MS (APCI+): 574 (M+H) 

55 
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Example 91 

N-(2-Aminoethyl)-3'-({[(E)-3-(4H^^ 
3-carboxamide trifluoroacetate 

5 

[0262] Yield: 5.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.647 min.) 
MS (APCI+): 604 (M+H) 

10 Example 92 

N-(2-Aminoethyl)-3*-({[(E)-3-phenyl-2-propenoyl](3-phenylpropyl)amino}methyl)[1 ,1'-bipheny1]-3-carboxamide 
trifluoroacetate 

15 [0263] Yield: 4.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.743 min.) 
MS (APCI-):516(M-H) 

Example 93 

20 

N-(2-Aminoethyl)-3*-({[(E)-3-(4-methox 
3-carboxamide trifluoroacetate 

[0264] Yield: 7.4 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.740 min.) 
MS (APCI-): 546 (M-H) 

Example 94 

30 3X{[4-(Aminosulfonyl)phenethyl][(E)-3-(4-methox 
biphenyl]-3-carboxamide trifluoroacetate 

1) 3-Bromo-N-formyl resin-N-[2-(1-pyrrolidinyl)ethyl]benzamide 

35 [0265] A mixture of 4-(4-formyl-3-methoxyphenoxy)butyrylaminomethyl resin (formyl resin: 4.20 g), 1-(2-aminoethyl) 
pyrrolidine (2.13 ml) and a solution of 5 % acetic acid in dichloro methane (100 ml) was stirred at room temperature for 
30 minutes, and then sodium triacetoxy borohydride (3.56 g) was added thereto, and the mixture was further stirred 
at room temperature for 1 5 hours. The solvent was removed by filtration, and the resin was washed with DMF, a mixed 
solvent of DMF-water (1:1), DMF, THF and methanol in this order and then dried at 50°C under reduced pressure. 

40 The resultant resin was suspended in DMF (80 ml), and 3-bromobenzoic acid (3.38 g), PyBOP (8.74 g) and DIEA (2.93 
ml) were added thereto, and the mixture was stirred at room temperature for 15 hours. The solvent was removed by 
filtration, and the resultant resin was washed with DMF, THF and methanol in this order and dried at 50°C under reduced 
pressure to give the title compound (6.18 g). The amount of the compound carried on the resin was 0.95 mmol/g 
(elemental analysis: calculated from 7.55 % Br). The resultant resin (5 beads) was treated with trifluoroacetic acid- 

45 dichloromethane (1 : 1 ; 50 ml) to give 3-bromo-N-{2-(1-pyrrolidinyl)ethyl]benzamide which was then analyzed in HPLC 
and measured by mass spectrometry. 

HPLC analysis (condition B): purity 98 % (retention time: 1.460 min.) 
MS (APCI+): 297 (M+H), 299 

so 2) 3'-Formyl-N-formyl resin-N-[2-(1-pyrrolidinyl)ethyl) [1,V-biphenyl]-3-carboxamide 

[0266] The title compound was produced in the same manner as in 2) in Example 71 . 
HPLC analysis (condition B): purity 95 % (retention time: 1.214 min.) 
MS (APCI+):323 (M+H) 

55 
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3) 3'-<{[4-(AminosuIfonyl)phenethyf]amino}methyI)-N-formyl resin-N-[2-( 1 -pyrrolidinyl)ethyl][1 . 1 , -biphenyt}- 
3-carboxamide 

[0267] The title compound was produced in the same manner as in 3) in Example 71. 
Yield: 30 mg 

HPLC analysis (condition B): purity 73 % (retention time: 1.030 min.) 
MS (APCI+): 507 (M+H) 

4) 3'-({[4-(Aminosulfonyl)phenethyn[(E)-3-(4-methoxyph 
[1 ,1'-biphenyI]-3-carboxamide trifluoroacetate 

[0268] The title compound was produced in the same manner as in 4) in Example 71. 
Yield: 4.7 mg 

1 H-NMR (Acetone-d 6 ) 8: 1.90-2.20 (4H, m), 3.05 (2H, m), 3.22 (2H, m), 3.40-3.65 (7H, m), 3.70^.00 (4H, m), 4.80 
(2H,s), 6.40-6.60 (1H, m), 6.90-7.05 (2H, m), 7.20-8.00 (15H, m), 8.22 (1H. s). 
HPLC analysis (condition B): purity 100 % (retention time: 1.543 min.) 
MS (APCI-): 667 (M1H) 

[0269] The following compounds were produced in the same manner as in Example 94. 
Example 95 

3'-({[4-(Aminosulfonyl)phenethyl][2-(4-bromophenyl)acetyl]amino}methyl)-N-[2-(1-pyrrolidinyl) ethyl][1,1'-biphenyl]- 
3-carboxamide trifluoroacetate 

[0270] Yield: 1.7 mg 

HPLC analysis (condition B): purity 91 % (retention time: 1.577 min.) 
MS (APCI+): 703 (M+H), 705 

Example 96 

3'-({[4-(Aminosulfonyl)phenethyl][2-(3-bromophenyl)acetyl]amino}methyl)-N-[2-(1-pyrrolidinyl)ethy 
3-carboxamide trifluoroacetate 

[0271] Yield: 3.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.571 min.) 
MS (APCI+): 703 (M+H), 705 

Example 97 

3'-({l4-(Aminosulfonyl)phenethy!][2-(2-bro 
3-carboxamide trifluoroacetate 

[0272] Yield: 4.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.543 min.) 
MS (APCI+): 703 (M+H), 705 

Example 98 

3X{[4-(Aminosulfonyl)phenethyl][(E)-3-phenyl-2-propeno 
3-carboxamide trifluoroacetate 

[0273] Yield: 4.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.543 min.) 
MS (APCI+): 637 (M+H) 



61 



EP 1 295 867 A1 

Example 99 

3'-({[4-(Aminosu |f onyl)p hen ethyl] [2-(be r\zyloxy)acetyl]amino}methyl)-N-[2-(1 -pyrrol idinyl)ethy I] [1J'-bip hen 
3-carboxamide trifluoro acetate 

5 

[0274] Yield: 3.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.497 min.) 
MS (APCI+): 655 (M+H) 

10 Example 100 

3'-({[4-(Aminosutfonyl)phenethyl](4-pheny^ 
3-carboxamide trifluoro acetate 

15 [0275] Yield: 3.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.581 min.) 
MS (APCI+): 653 (M+H) 

Example 101 

20 

3'-({[4-(Aminosutfonyl)phenethyl][3-(1H-in^ 
3-carboxamide trifluoro acetate 

[0276] Yield: 1.4 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.524 min.) 
MS (APCI+): 678 (M+H) 

Example 102 

30 3'-({[4-(AminQSulfonyl)phenethyl][2-(4-m 
3-carboxamide trifluoroacetate 

[0277] Yield: 4.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.467 min.) 
35 MS (APCI+): 655 (M+H) 

Example 103 

3 , -({[4-(Aminosulfonyl)phenethyl][2-(3-methoxyphenyl)acetyl]amino}methyl)-N42^1-pyrrolidinyl)ethyl][1,1 -biphenyl]- 
<o 3-carboxamide trifluoroacetate 

[0278] Yield: 3.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.491 min.) 
MS (APCI+): 655 (M+H) 

AS 

Example 104 

3'-({[4-(Aminosutfonyl)phenethyl][2-(3-fluorop 
3-carboxamide trifluoroacetate 

50 

[0279] Yield: 3.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.490 min.) 
MS (APCI+): 643 (M+H) 

55 
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Example 105 

3'-(fl4-(Aminosu tfonyljphenethy^ , 1 -biphenyl]- 

3-carboxamide trifiuoroacetate 

5 

[0280] Yield: 3.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.413 min.) 
MS (APCI+}: 668 (M+H) 

10 Example 106 

3'-({[4-(Aminosutfonyl)bertzyl][2-(4-b 
3-carboxamide trifiuoroacetate 

15 [0281] Yield: 3.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.564 min.) 
MS (APCI+): 689 (M+H), 691 

Example 107 

20 

3'-({[4-(Aminosulfonyl)benzyl][2-(2-bromophenyl^ 
3-carboxamide trifiuoroacetate 

[0282] Yield: 3.4 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.534 min.) 
MS (APCI+): 689 (M+H), 691 

Example 108 

30 3' - ({[4-(Aminosulfonyl)benzyl][(E)-3-pheny^ 
3-carboxamide trifiuoroacetate 

[0283] Yield: 3.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.532 min.) 
35 MS (APCI+): 623 (M+H) 

Example 109 

3'-({[4-(Aminosulfonyl)benzyl] [2-(benzyloxy)acetyl]amino}methyl)-N-[2-(1-pyrrolidinyl)ethyl][1,1'-biphenyl]- 
40 3-carboxamide trifiuoroacetate 

[0284] Yield: 3.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.480 min.) 
MS (APCI+): 641 (M+H) 

45 

Example 110 

3'-(fl4-(Aminosutfonyl)benzyl](4-phenylbutano 
3-carboxamide trifiuoroacetate 

50 

[0285] Yield: 4.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.576 min.) 
MS (APCI+): 639 (M+H) 

55 
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Example 111 

3'-({[4-(Aminosutfonyl)benzyQ [3-(1H-indol-3-yl)propanoyl]amino}methyl)-N- [2- (1-pyrrolidinyl) ethyl][1,V-biphenyl]- 
3-carboxamide trifluoro acetate 

5 

[0286] Yield: 2.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.503 min.) 
MS (APCI+): 664 (M+H) 

10 Example 112 

3'-({[4-(Aminosu If onyl)benzyl][2-(3-methoxy phenyl) acetylja mi no}methyl)-N-[2-(1 -pyrrol id inyl)ethyl][1 ,1-biphenyl]- 
3-carboxamide trifluoroacetate 

15 [0287] Yield: 4.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.485 min.) 
MS (APCI-):641 (M-H) 

Example 113 

20 

3'-({[4-(Aminosutfonyl)benzyl][(E)-3-(4-m 
biphenyl]-3-carboxamide trifluoroacetate 

[0288] Yield: 5.6 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.527 min.) 
MS (APCI+): 653 (M+H) 

Example 114 

30 3'-({[4-(Aminosulfonyl)benzyl][2-(3-fluorophenyl)acetyl]a 
3-carboxamide trifluoroacetate 

[0289] Yield: 4.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.494 min.) 
35 MS (APCI+): 629 (M+H) 

Example 115 

3'-({[2-(4-Bromophenyl)acety1][2-(4-py 
40 3-carboxamide trifluoroacetate 

[0290] Yield: 4.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.230 min.) 
MS (APCI+): 625 (M+H), 627 

45 

Example 116 

3'-({[2-(3-Bromophenyl)acetyl] [2-(4-pyridinyl)ethyl]amino}methyl)-N-[2-(1-pyrrolidinyl)ethyl][1,1'-biphenyl]- 
3-carboxamide trifluoroacetate 

50 

[0291] Yield: 5.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.236 min.) 
MS (APCI+): 625 (M+H), 627 

55 
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Example 117 

3-{{[2-(2-Bromopheny1)acetyI][2-(4-pyridin^ 
3-carboxamide trifluoroacetate 

5 

[0292] Yield: 4.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.320 min.) 
MS (APCI+): 625 (M+H), 627 

10 Example 118 

3*-({[(E)-3-Phenyl-2-propenoyO[2-(4-pyridinyl)etty^^ 
3-carboxamide trifluoroacetate 

15 [0293] Yield: 6.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.316 min.) 
MS (APCI+): 559 (M+H) 

Example 119 

20 

3'-({(4-Phenylbutanoyl)[2-(4-pyridinyl)ethyl]amino}methyl)-N-[2-(1 -pyrrolidinyl)ethyl][1 , 1 -biphenyl]-3-carboxamide 
trifluoroacetate 

[0294] Yield: 5.0 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.234 min.) 
MS (APCI+): 575 (M+H) 

Example 120 

30 3-({[3-(1H-lndol-3-yl)propanoyl][2-(4-py 
3-carboxamide trifluoroacetate 

[0295] Yield: 1.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.308 min.) 
35 MS (APCI+): 600 (M+H) 

Example 121 

3'-({[2-(4-Methoxyphenyl)acetyl][2-(4-pyridinyl)ethyl]a mi no}methyl)-N-[2-(1 -pyrrolidinyl)ethyl][1,1'-biphenyl]- 
<o 3-carboxamide trifluoroacetate 

[0296] Yield: 6.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.264 min.) 
MS (APCI+): 577 (M+H) 

45 

Example 122 

3'-({[2-(2-Bromophenyl)acetyl][2-(2-thienyl)ethyl]amino}methyl)-N-[2-(1-pyrrolidin^ 
3-carboxamide trifluoroacetate 

50 

[0297] Yield: 2.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.749 min.) 
MS (APCI+): 630 (M+H), 632 

55 
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Example 123 

34{[2-(2-Thienyl)ethyl][(E)-3-^ 
3-carboxamide trifluoroacetate 

[0298] Yield: 3.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.728 min.) 
MS (APCI+): 564 (M+H) 

Example 124 

34{[2-(Benzyloxy)acetyl][2-(2-thienyl)et^ 
trifluoroacetate 

[0299] Yield: 3.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.682 min.) 
MS (APCI+): 582 (M+H) 

Example 125 

3'. ({(4-Phenylbutanoyl)[2-(2-thienyl)ethy^ 
trifluoroacetate 

[0300] Yield: 3.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.776 min.) 
MS (APCI+): 580 (M+H) 

Example 126 

3'-({[3-(1H-lndol-3-yl)propanoyl][2-(2^ 
3-carboxamide trifluoroacetate 

[0301] Yield: 1.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.701 min.) 
MS (APCI+): 605 (M+H) 

Example 127 

34{[2-(4-Methoxyphenyl)acetyl][2-(2-thienyl)ethyl]am 
3-carboxamide trifluoroacetate 

[0302] Yield: 3.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.667 min.) 
MS (APCI+):582 (M+H) 

Example 128 

3'-({[2-(3-Methoxyphenyl)acetyl][2-(2-thienyl)ethyl]amino}methyl)-N-[2-(1-pyrrolidinyO 
3-carboxamide trifluoroacetate 

[0303] Yield: 3.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.672 min.) 
MS (APCI+): 582 (M+H) 



66 



EP 1 295 867 A1 

Example 129 

3Mfl(E)-3-(4-Memoxyphenyl)-2-propenoyl][2-(2-thte^ 
3-carboxamide trifluoroacetate 

5 

[0304] Yield: 3.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.715 min.) 
MS (APC1+): 594 (M+H) 

10 Example 130 

34{[2-(3-Fluorophenyl)acetyl][2-(2-thienyl)etn^^ 
3-carboxamide trifluoroacetate 

is [0305] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.700 min.) 
MS (APCI+): 570 (M+H) 

Example 131 

20 

3'-({[2-(Benzoylamino)acetyl][2-(2-thienyl)ethyl]amin^ 
3-carboxamide trifluoroacetate 

[0306] Yield: 3.5 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.583 min.) 
MS (APCI+): 595 (M+H) 

Example 132 

30 3'-({[2-(4-Bromophenyl)acetyl][4-(1 ,2, 3-th iadiazol-4-yl]amino}methyl)-N-[2-(1 -pyrrol id inyl)ethyl] [1 , V-biphenyl]- 
3-carboxamide trifluoroacetate 

[0307] Yield: 1.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.753 min.) 
35 MS (APCI+): 694 (M+H), 696 

Example 133 

3*-({[2-(3-Bromophenyl)acetyl][4-( 1,2, 3-th iadiazol-4^ 
40 3-carboxamide trifluoroacetate 

[0308] Yield: 3.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.729 min.) 
MS (APCI+): 694 (M+H), 696 

45 

Example 134 

3'-({[2-(2-Bromophenyl)acetyl][4-( 1,2, 3-th iadiazol-4-yl]amino}methyl)-N-[2-(1 -pyrrolidinyl)ethyl][1,1'-biphenyl]- 
3-carboxamide trifluoroacetate 

50 

[0309] Yield: 5.7 mg 

HPLC analysis (condition B): purity 98 % (retention time: 1.721 min.) 
MS (APCI+): 694 (M+H), 696 

55 
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Example 135 

3'-({[(E)-3-Phenyl-2-propenoyl] [4-(1 f 2,3-thiadiazol^yl]amino}methyl)-N-t2-(1-pyiTo!idinyl)ethyl][1 ,1-biphenyl}- 
3-carboxamide trifluoroacetate 

[0310] Yield: 5.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.705 min.) 
MS (APCI+): 628 (M+H) 

Example 136 

3'-({[2-(Benzyloxy)acetyl] [4-(1 ,2,3-thiadiazol-4-yl]amino}methyl)-N-[2-(1-pyrrolidinyl)ethyl][1 ,1-biphenyl]- 
3-carboxamide trifluoroacetate 

[0311] Yield: 2.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.662 min.) 
MS (APCI+): 646 (M+H) 

Example 137 

3'-({(4-Phenylbutanoyl)[4-(1,2,3-thiadiazoW-yl]amino}m 
3-carboxamide trifluoroacetate 

[0312] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.759 min.) 
MS (APCI+): 644 (M+H) 

Example 138 

3'-({[3-(1 H-lndol-3-yl)propanoyl] [4-(1 ,2,3-thiadiazol-4-yl]amino}methyl)-N-[2-(1-pyrrolidinyl)ethyl}t1 ,V-biphenyl]- 
3-carboxamide trifluoroacetate 

[0313] Yield: 1.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.680 min.) 
MS (APCI+): 669 (M+H) 

Example 139 

3'-({[2-(4-Methoxyphenyl)acetyl][4-( 1 ,2,3-thiadiazoW>yl]amino}methyl)-N42-(1-pyrrolidinyl)ethyl][1,r-biphenyl]- 
3-carboxamide trifluoroacetate 

[0314] Yield: 5.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.652 min.) 
MS (APCI+): 646 (M+H) 

Example 140 

3-({I2-(3-Methoxyphenyl)acetyl][4-( 1,2, 3-th iadiazol-4-yl)amino}methyl)-N-[2-(1-pyrrolidinyl)ethyl][1,V-biphenyl]- 
3-carboxamide trifluoroacetate 

[0315) Yield: 5.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.651 min.) 
MS (APCI+): 582 (M+H) 
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Example 141 

3-(fl(E)-:H4-Methoxypheny1K^ 
biphenyfj-3-carboxamide trifluoroacetate 

5 

[0316] Yield: 5.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.708 min.) 
MS (APCI+): 658 (M+H) 

10 Example 142 

3X{[2-(3-Fluorophenyl)acetyl][4~(1,2,3-thiadiazoM^ 
3-carboxamide trifluoroacetate 

is [0317] Yield: 3.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.673 min.) 
MS (APCI+): 634 (M+H) 

Example 143 

20 

3-({[2-(Benzoylamino)acetyl][4-(1 f 2,3-thiadiazoM-yl]amino}methyl)-N-[2-(1-pyrrolidi 
3-carboxamide trifluoroacetate 

[0318] Yield: 4.4 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.566 min.) 
MS (APCI+): 659 (M+H) 

Example 144 

30 3'-({[2-(4-Bromophenyl)acety!](3-phenylpropy^ 
trifluoroacetate 

[0319] Yield: 4.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.831 min.) 
35 MS (APCI+): 638 (M+H), 640 

Example 145 

3'-({[2-(3-Bromophenyl)acetyl](3-phenylpropyl)amino}meto^^ 
40 trifluoroacetate 

[0320] Yield: 3.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.822 min.) 
MS (APCI+): 638 (M+H), 640 

45 

Example 146 

3'-({[2-(2-Bromophenyl)acetyl](3-phenylpropyO 
trifluoroacetate 

50 

[0321] Yield: 1.0 mg 

HPLC analysis (condition B): purity 98 % (retention time: 1.814 min.) 
MS (APCI+): 638 (M+H), 640 

55 
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Example 147 

3'-({[(E)-3-Pheny1-2-pro pen oyl](3-pheny1 propyl)amino}methyl)-N-t2-(1-pyrrolidinyl)ethyl][1,r-biphenyl]- 
3-carboxamide trifluoroacetate 

5 

[0322] Yield: 4.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.798 min.) 
MS (APCI+): 572 (M+H) 

10 Example 148 

3-({[2-(Bei«yloxy)acetyl](3-phenylpropyl)ami 
trifluoroacetate 

15 [0323] Yield: 4.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.754 min.) 
MS (APCI+): 590 (M+H) 

Example 149 

20 

3'-({(4-Phenylbutanoyt)(3-phenylpropy l)amino}methyl)-N-[2-( 1 -pyrrolidinyl)ethyl][1 , 1 '-biphenyl]-3-carboxamide 
trifluoroacetate 

[0324] Yield: 4.8 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.844 min.) 
MS (APCI+): 588 (M+H) 

Example 150 

30 3*-({[3-(1H-lndol-3-yl)propanoyl](3-phenylpropyl)amino}m 
3-carboxamide trifluoroacetate 

[0325] Yield: 1.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.761 min.) 
35 MS (APCI+): 613 (M+H) 

Example 151 

3'-({[2-(4-Methoxyphenyl)acetyl] (3-phenylpropyl)amino}methyl)-N-[2-(1-pyrrolidinyl)ethyl][1,1'-biphenyJ)- 
40 3-carboxamide trifluoroacetate 

[0326] Yield: 3.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.724 min.) 
MS (APCI+): 590 (M+H) 

45 

Example 152 

3'-({[2-(3-Methoxyphenyl)acetyl] (3-phenylpropyl)amino}methyl)-N-[2-(1-pyrrolidinyl)ethyl][1,V-biphenyl]- 
3-carboxamide trifluoroacetate 

50 

[0327] Yield: 4.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.737 min.) 
MS (APCI+): 590 (M+H) 

55 
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Example 153 

3'-(G(E)-3-(4-Methoxyphenyl)-2^^ 
3-carboxamide trifluoroacetate 

[0328] Yield: 4.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.791 min.) 
MS (APCI+): 602 (M+H) 

Example 154 

3'-(fl2-(3-F!uorophenyl)acetyl](3^henylpropyO 
trifluoroacetate 

[0329] Yield: 5.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.758 min.) 
MS (APCI+): 578 

Example 155 

3*-({[2-(Benzoylamino)acetyl](3-phenylpropyl)amino}m 
trifluoroacetate 

[0330] Yield: 5.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.648 min.) 
MS (APCI+): 603 (M+H) 

Example 156 

Methyl 44([2-(4-bromophenyl)acetyl]{[3'-({[2-(1-pyrrolidinyl)ethyl]amino}carbonyl)[1 ,V-btphenyl]-3-yl]methyl}amino) 
methyl)benzoate trifluoroacetate 

[0331] Yield: 1.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.740 min.) 
MS (APCI+): 668 (M+H), 670 

Example 157 

Methyl 4-[([2-(3-bromophenyl)acetyl]{[3'-({[2-(1-pyrroIidinyl)ethyl]amino}carbonyl)[1 , 1'-biphenyl]-3-yl]methyl}amino) 
methyljbenzoate trifluoroacetate 

[0332] Yield: 3.1 mg 

HPLC analysis (condition B): purity 94 % (retention time: 1 .735 min.) 
MS (APCI+): 668 (M+H), 670 

Example 158 

Methyl 4-[([2-(2-Bromo phenyl) acetyl]{[3*-({[2-(1 -pyrrol idinyl)ethylja mi no}carbonyl)[1 , 1 , -biphenyl]-3-yl]methyl}amino) 
methyl]benzoate trifluoroacetate 

[0333] Yield: 5.7 mg 

HPLC analysis (condition B): purity 95 % (retention time: 1.718 min.) 
MS (APCI+): 668 (M+H), 670 
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Example 159 

Methyl 44([(E)-3-phenyl-2-propenoyO{[3'-({[2-(1 -pyrrolidine 
methyl]benzoate trifluoroacetate 

5 

[0334] Yield: 1.5 mg 

HPLC analysis (condition B): purity 97 % (retention time: 1.700 min.) 
MS (APCI+):602 (M+H) 

10 Example 160 

Methyl 4-[([2-(Benzyloxy)acetyl]{[34{[2-(1 -pyrrolidine 
benzoate trifluoroacetate 

is [0335] Yield: 1.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.648 min.) 
MS (APCI+): 620 (M+H) 

Example 161 

20 

Methyl 4-[({(4-Phenylbutanoyl){[3'-({[2-(V 
benzoate trifluoroacetate 

[0336] Yield: 5.0 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.748 min.) 
MS (APCI+):618(M+H) 

Example 162 

30 Methyl 4-[({[3-(1 H-lndol-3-yl)propanoyl]{[3'-({[2-(1 -pyrrolidinyl)ethyl]amino}carbonyl)[1 ,1 '-biphenyl]-3-y I] methyl} 
amino)methyl)benzoate trifluoroacetate 

[0337] Yield: 0.7 mq 

HPLC analysis (condition B): purity 100 % (retention time: 1.674 min.) 
35 MS (APCI+): 643 (M+H) 

Example 163 

Methyl 4-[({[2-(3-Methoxyphenyl)acetyl]{[3 , -({[2-(1-pyrrolidinyl)ethyl]amino}carbonyl)[1 , 1 -biphenyll-S-ylJmethyl} 
to amino)methyl]benzoate trifluoroacetate 

[0338] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.641 min.) 
MS (APCI+): 620 (M+H) 

45 

Example 164 

Methyl 4-[({[(E)-3-(4-Methoxy phenyl )-2-propenoyl]{[3-({[2-n^ 
methyl}amino)methyl]benzoate trifluoroacetate 

50 

[0339] Yield: 0.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.697 min.) 
MS (APCI+): 632 (M+H) 

55 
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Example 165 

Methyl 44({[2-(3-Fluorophenyl)acetyl){[3 , ^{[2-(^ 
methyljbenzoate trifluoroacetate 

5 

[0340] Yield: 4.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.672 min.) 
MS (APCI+): 608 (M+H) 

10 Example 166 

Methyl 6-[(2-(4-Bromophenyl)acetyl]{[3^{[2-(1i3yrrolidinyl)ethyl]amino}carbonyl)[1 t 1'-biphenyl]-3-yl]methyl}amino) 
hexanoate trifluoroacetate 

15 [0341] Yield: 3.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.696 min.) 
MS (APCI+): 648 (M+H), 650 

Example 167 

20 

Methyl 6-[(2-(3-Bromophenyl)acetyl]{[3'-({^ 
hexanoate trifluoroacetate 

[0342] Yield: 1.1 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.691 min.) 
MS (APCI+): 648 (M+H), 650 

Example 168 

30 Methyl 6-[(2-(2-Bromophenyl)acetyl){[34{[2-(1-pyrrolidinyl)ethyl]amino}carbonyl)[1,1 '-biphenyl]-3-yl]methyl}amino) 
hexanoate trifluoroacetate 

[0343] Yield: 2.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.670 min.) 
35 MS (APCI+): 648 (M+H), 650 

Example 169 

Methyl 6-([(E)-3-Phenyl-2-propenoyl]{[3M{[2-(1-pyrrolidinyO 
40 hexanoate trifluoroacetate 

[0344] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.655 min.) 
MS (APCI+): 582 (M+H) 

45 

Example 170 

Methyl 6-([4-Phenylbutanoyl]{[3'-({[2-(1-py^ 
hexanoate trifluoroacetate 

so 

[0345] Yield: 3.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.699 min.) 
MS (APCI+): 598 (M+H) 

55 
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Example 171 

Methyl 6-([3-{1 H-lndol-3-y1)propanoy1]{[34{[2-(1-pyrro!idiny1)ethyl]amino}carbonyl)[1 , 1 -biphenyll-S-ylJmethytyamino) 
hexanoate trifluoroacetate 

5 

[0346] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.629 min.) 
MS (APCI+): 623 (M+H) 

10 Example 172 

Methyl 6-([(E)-3-(4^ethoxyphenyl)-2-propenoyl]{[3-^ 
methyl}amino)hexanoate trifluoroacetate 

15 [0347] Yield: 3.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.659 min.) 
MS (APCI+): 612 (M+H) 

Example 173 

20 

Methyl 6-([2-(3-Fluorophenyl)acetyl]{[3X{[2-(1-pyrrolidinyl)ethyl]amino}carbonyl)[1 p 1'-biphenyl]-3-yl]met^ 
hexanoate trifluoroacetate 

[0348] Yield: 2.1 mg 
25 HPLC analysis (condition Bj: purity 100 % (retention time: 1.620 min.) 
MS (APCI+): 588 (M+H) 

Example 174 

30 N-[4-(Aminosulfonyl)phenethyl]-2-(4-bro 

biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

1) 4-{3-[1-(3-Bromobenzoyl)-4-piperidinyl]propyl}-1-piperidine carboxylic acid Wang resin ester 

35 [0349] A mixture of 4-nitrophenoxycarbonyl Wang resin (6.00 g), (3-bromophenyl){4-[3-(4-piperidiny1)propyl]-1-pip- 
eridinyl}methanone hydrochloride (4.66 g), DIEA (3.76 ml) and DMF (50 ml) was stirred at room temperature for 20 
hours. The solvent was removed by filtration, and the resultant resin was washed with DMF, THF and methanol in this 
order and then dried at 50°C under reduced pressure to give the title compound (6.95 g). The amount of the compound 
carried on the resin was 0.72 mmol/g (elemental analysis: calculated from 5.77 % Br). The resultant resin (5 beads) 

40 was treated with trifluoroacetic acid-dichloromethane (1 : 1 ; 50 ml) to give (3-bromophenyl){4-[3-(4-piperidinyl)propyl)- 
1-piperidinyl}methanone which was then analyzed in HPLC and measured by mass spectrometry. HPLC analysis (con- 
dition B): purity 97 % (retention time: 1 .437 min.) 
MS (APCI+): 393 (M+H), 395 

<5 2) 4-{3-(1-{(3 , -Formyl[1 ,r-biphenyl]-3-yl)carbonyl]-4-piperidinyl]propyl)-1-piperidine carboxylic acid Wang resin ester 

[0350] The title compound was obtained in the same manner as in 2) in Example 71. 
Yield: 7.60 g 

HPLC analysis (condition B): purity 94 % (retention time: 1.484 min.) 
50 MS (APCI+): 419 (M+H) 

3) 4^3-{1-[(3'-({[4-(Aminosulfonyl)phenethyt]amino}methyl) [1,1'-biphenyl]-3-yl)carbonyl]-4-piperidinyl]propyl)- 
1-piperidine carboxylic acid Wang resin ester 

55 [0351] The title compound was obtained in the same manner as in 3) in Example 71 . 
Yield: 30 mg 

HPLC analysis (condition B): purity 67 % (retention time: 1.293 min.) 
MS (APCI+): 603 (M+H) 
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Example 180 

N^4-(Aminosulfony0phenethy0-2^4n^ -piperidinyI}carbonyl)[1 , 1 '- 

biphenyl]-3-yl]rnethyl}acetamide trifluoroacetate 

5 

[0359] Yield: 1.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.615 min.) 
MS (APCI-): 749 (M-H) 

10 Example 181 

N-[4-(Aminosulfonyl)phenethyl]-2-(3^ethoxyphenyl)-N^ 
biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

15 [0360] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.619 min.) 
MS (APCI-): 749 (M-H) 

Example 182 

20 

(E)-N-[4-(Aminosulfonyl)phenethyl]-3-(4-meto^ 

[1 ,1'-biphenyl]-3-yl]methyl}-2-propenamide trifluoroacetate 

[0361] Yield: 1.9 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.661 min.) 
MS (APCI-): 761 (M-H) 

Example 183 

30 N-[4-(Aminosulfonyl)phenethyl]-2-(3-fluorophenyl)-N^ 
biphenyl)-3-yl]methyl}acetamide trifluoroacetate 

[0362] Yield: 4.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.633 min.) 
35 MS (APCI-): 737 (M-H) 

Example 184 

N-[2-([4-(Aminosulfonyl)phenethyl]{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 -biphenyl]-3-yl] methyl} 
40 amino)-2-oxyethyl]benzamide trifluoroacetate 

[0363] Yield: 1.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.563 min.) 
MS (APCI-): 762 (M-H) 

45 

Example 185 

N-^-fAminosulfonyObenzylJ^^-bromophenyO-N^P'-^-p^-piperidinyOpropyll-l -piperidinyl}carbonyl)[1 , 1 - 
biphenyl)-3-yl]methyl}acetamide trifluoroacetate 

50 

[0364] Yield: 1.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.698 min.) 
MS (APCI-): 783 (M-H), 785 

55 
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4) N-[4-(Aminosu!fonyl)phenethyl]-2-(4-bromopheny^ 
biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

[0352] The title compound was obtained in the same manner as in 4) in Example 71 . 
Yield: 6.0 mg 

1 H-NMR (Acetone-de) 6: 1.00-2.00 (16H, m), 2.90-3.40 (8H, m), 3.40-3.60 (2H, m), 3.60-3.80 (2H, m), 3.81 (2H,s), 
4.78 (2H, s), 6.55-6.65 (2H f m), 7.14-7.25 (4H, m), 7.30-7.50 (8H, m), 7.60-7.90 (2H, m). 
HPLC analysis (condition B): purity 98 % (retention time: 1.702 min.) 
MS (APCI+): 798 (M+H), 800 

[0353] The following compounds were produced in the same manner as in Example 174. 
Example 175 

N-[4-(Aminosulfonyl)phenethyl]-2-(3-brom 
biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

[0354] Yield: 6.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.687 min.) 
MS (APCI-): 797 (M-H), 799 

Example 176 

N-4-(Aminosulfony1)phenethyl]-2-(2-bromoph 
biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

[0355] Yield: 6.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.677 min.) 
MS (APCI-): 797 (M-H), 799 

Example 177 

(E)-N-[4-(Aminosulfonyl)phenethyl]-3-phenyl-N-{[3 , -({4-[3-(4-pipe rid inyl) propyl]- 1 -piperidinyl}carbonyl)[1 , 1 -biphenyl]- 
3-yl]methyl}-2-propenamide trifluoroacetate Yield: 6.0 mg 

[0356] HPLC analysis (condition B): purity 100 % (retention time: 1.656 min.) 
MS (APCI-): 731 (M-H) 

Example 178 

N-[4-(Aminosulfonyl)phenethyl]-2-(benzyloxy)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 - 
biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

[0357] Yield: 6.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.625 min.) 
MS (APCI-): 751 (M-H) 

Example 179 

N-[4-(Aminosulfonyl)phenethyl]-4-phenyl-N-{[3 , -({4-[3-(4-pipe rid inyl) pro pyn-1-piperidinyl}carbonyl)[1,1'-biphenyl]- 
3-yl]methyl}butanamide trifluoroacetate 

[0358] Yield: 5.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.700 min.) 
MS (APCI-): 747 (M-H) 
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Example 186 

N44-(Aminosutfonyl)benzyt]-2-(3-b^ 
biphenyf]-3-yf]methy1}acetamide trifluoroacetate 

[0365] Yield: 6.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.686 min.) 
MS (APCI-): 783 (M-H), 785 

Example 187 

N44-(Aminosu!fonyl)benzyl]-2-(2-bromophe 
biphenyl]-3-yQmethyl}acetamide trifluoroacetate 

[0366] Yield: 2.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.676 min.) 
MS (APCI-): 783 (M-H) t 785 

Example 188 

(E)-N-[4-(Aminosutfonyl)benzyl]-3-pheny^ 
3-yl]methyl}-2-propenamide trifluoroacetate 

[0367] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.615 min.) 
MS(APCI-):717(M-H) 

Example 189 

N44-(Aminosulfonyl)benzyl]-2-(benzyloxy)-N^[3^ 
3-yl]methyl}acetamide trifluoroacetate 

[0368] Yield: 2.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.622 min.) 
MS (APCI-): 735 (M-H) 

Example 190 

N-[4-(Aminosuffonyl)benzyl]-4-phenyl-N-{[3^^ 
methyljbutanamide trifluoroacetate 

[0369] Yield: 5.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.692 min.) 
MS (APCI-): 733 (M-H) 

Example 191 

N-[4-(Aminosulfonyl)benzyl]-2-(4-methoxyphenyl)-N-{[3'-({4-t3-(4-piperidinyl)propyl]-1-piperi 
biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

[0370] Yield: 3.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.603 min.) 
MS (APCI-): 735 (M-H) 
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Example 192 

N-[4-(Aminosulfonyl) benzyl]^ 
biphenyl]-3-yl]methyl}acetamide trifluoroacetate 

5 

[0371] Yield: 0.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.609 min.) 
MS (APCI-): 735 (M-H) 

10 Example 193 

(E)-N-[4-(Aminosulfonyl)benzyl]-3-(4-methoxyp he nyl)-N-{[3'-({4-[3-(4-piperidinyl) propyl]- 1-pipe^idinyl}carbony1)[1,1 , - 
biphenyl]-3-yl]methyl}-2-propenamide trifluoroacetate 

15 [0372] Yield: 3.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.647 min.) 
MS (APCI-): 747 (M-H) 

Example 194 

20 

N-[4-(Aminosulfonyl)benzyl]-2-(3-fluorophen^ 
biphenyl]-3-yl]metnyl}acetamide trifluoroacetate 

[0373] Yield: 5.1 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.624 min.) 
MS (APCI-): 723 (M-H) 

Example 195 

30 N-[2-([4-(Aminosulfonyl)benzyi]{t3'-({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 -biphenyl]-3-yl]methyl} 
amino)-2-oxyethyl]benzamide trifluoroacetate 

[0374] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.540 min.) 
35 MS (APCI-): 748 (M-H) 

Example 196 

2-(4-Bromophenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,V-biphenyl]-3-yl]methyl} 
40 -N-[2-(4-pyridinyl)ethyl]acetamide trifluoroacetate 

[0375] Yield: 7.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.469 min.) 
MS (APCI+): 721 (M+H), 723 

45 

Example 197 

2-(3-Bromophenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbony!)[1 , 1 -biphenyl]-3-yl]methyl} 
-N-[2-(4-pyridinyl)ethyl]acetamide trifluoroacetate 

50 

[0376] Yield: 6.4 mg 

HPLC analysts (condition B): purity 100 % (retention time: 1.491 min.) 
MS (APCI+): 721 (M+H), 723 

55 
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Example 198 

2-(2-Bromophenyl)-N-{[3 , -({4-[3-<4-piperidinyl)propyn-1 -piperidinyl)carbonyl)[1 , 1 '-biphenyi]-3-yl] methyl) 
-N-{2-(4-pyridinyl)ethyf]acetamide trifluoroacetate 

5 

[0377] Yield: 6.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.470 min.) 
MS (APCI+): 721 (M+H), 723 

io Example 199 

(E)-3-Phenyl-N^3^{4^3-(4-piperidiny^ 
ethylj-2-propenamide trifluoroacetate 

15 (0378] Yield: 6.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.454 min.) 
MS (APCI+): 655 (M+H) 

Example 200 

20 

4-Phenyl-N^[3'-({4-[3-(4^iperidinyl)prop 
butanamide trifluoroacetate 

[0379] Yield: 2.1 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.495 min.) 
MS (APCI+): 672 (M+H) 

Example 201 

30 3-(1H-lndo!-3-yl)-N^3'-({4-[3-(4-piperi 

-N-[2-(4-pyridinyl)ethyl]propanamide trifluoroacetate 

[0380] Yield: 2.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.416 min.) 
35 MS (APCI+): 694 (M+H) 

Example 202 

2-(4-Methoxyphenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl)carbonyl)[1 , 1 '-biphenyl]-3-yl]methyl) 
40 -N-[2-(4-pyridinyl)ethyl]acetamide trifluoroacetate 

[0381] Yield: 5.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.417 min.) 
MS (APCI+): 673 (M+H) 

45 

Example 203 

2-(3-Methoxyphenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl)carbonyl)[1 , 1 '-biphenylJ-3-yl] methyl) 
-N-[2-(4-pyridinyl)ethyl)acetamide trifluoroacetate 

50 

[0382] Yield: 4.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.419 min.) 
MS (APCI+): 673 (M+H) 

55 



79 



EP 1 295 867 A1 

Example 204 

(E)-3-(4-Methoxyphenyl)-N^[3'-^ 
-N-[2-(4-pyridinyl)ethyl]-2-propenamide trifluoroacetate 

5 

[0383] Yield: 5.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.447 min.) 
MS (APCI+): 685 (M+H) 

10 Example 205 

2-(3-Fluorophenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,1'-biphenyl]-3-yl]methyl} 
-N-[2-(4-pyridinyl)ethylJacetamide trifluoroacetate 

15 [0384] Yield: 6.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.430 min.) 
MS (APCI+): 661 (M+H) 

Example 206 

20 

N^-Oxo^^S'-^-fS^-piperidinyOpropylJ-l-piperidiny^carbonyOIl ,1'-biphenyl]-3-yl]methylH2-(4-pyridinyl)ethyl] 
amino}ethyl)benzamide trifluoroacetate 

[0385] Yield: 6.9 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.369 min.) 
MS (APCI+): 686 (M+H) 

Example 207 

30 2-(4-Bromophenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,V-biphenyl]-3-yl]methyl} 
-N-[2-(2-thienyl)ethyl]acetamide trifluoroacetate 

[0386] Yield: 2.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.871 min.) 
35 MS (APCI+): 726 (M+H), 728 

Example 208 

2-(3-Bromophenyl)-N-{[3 , -({4-t3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenylJ-3-yl] methyl} 
40 -N-[2-(2-thienyl)ethyl]acetamide trifluoroacetate 

[0387] Yield: 1.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.860 min.) 
MS (APCI+): 726 (M+H), 728 

45 

Example 209 

2-(2-Bromophenyl)-N4[3'-({4-[3-(4-piperidinyl)propyl]-1-piperidinyJ}carbonyl)[1,1 , -biphen^ 
-N-[2-(2-thienyl)ethyl)acetamide trifluoroacetate 

50 

[0388] Yield: 1.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.859 min.) 
MS (APCI+): 726 (M+H), 728 

55 
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Example 210 

ethy!]-2-propenamide trifluoroacetate 

5 

[0389] Yield: 2.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.835 min.) 
MS (APCI+): 660 (M+H) 

10 Example 211 

2-(Benzyloxy)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 t V-biphenyl)-3-yl]methyl}-N-[2-(2-thienyl) 
ethyl]acetamide trifluoroacetate 

15 [0390] Yield: 2.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.803 min.) 
MS (APCI+): 678 (M+H) 

Example 212 

20 

4-Phenyl-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,V-biphenyl]-3-yl]methyl}-N-[2-(2-thienyl)ethyl] 
butanamide trifluoroacetate 

[0391] Yield: 1.0 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.879 min.) 
MS (APCI+): 676 (M+H) 

Example 213 

30 3-(1H-lndol-3-yl)-N^[3'-({4-^ 
ethyl] pro pan amide trifluoroacetate 

[0392] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.804 min.) 
35 MS (APCI+): 701 (M+H) 

Example 214 

2-(4-Methoxyphenyl)-N-{[3'-({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,1'-biphenyl]-3-yl]methyl} 
40 -N-[2-(2-thienyl)ethyl]acetamide trifluoroacetate 

[0393] Yield: 1.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.753 min.) 
MS (APCI+): 678 (M+H) 

45 

Example 215 

2-(3-Methoxyphenyl)-N^[3X{M3-(4-piperidinyl) 
-N-[2-(2-thienyl)ethyl]acetamide trifluoroacetate 

50 

[0394] Yield: 2.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.781 min.) 
MS (APCI+): 678 (M+H) 

55 
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Example 216 

(E)-3-(4^ethoxyphenyl)-N^[3'-({4-[3-(4-piperidinyl)propy!]-1-piperi 
-N-[2-(2-thienyl)ethyl]-2-propenamide trifluoroacetate 

5 

[0395] Yield: 2.6 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.830 min.) 
MS (APCI+):690 (M+H) 

10 Example 217 

2-(3-Fluorophenyl)-N^[34{4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1,1 -biphenyl]-3-yl] methyl} 
-N-[2-(2-thienyl)ethyl]acetamide trifluoroacetate 

15 [0396] Yield: 2.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.807 min.) 
MS (APCI+): 666 (M+H) 

Example 218 

20 

N^^xo^^tS-^-P^-piperidinyOpropylj-l-piperidiny^carbonylJtl ,r-biphenyl]-3-yl]methyl}[2-(2-thienyl)ethyl] 
amino}ethyl)benzamide trifluoroacetate 

[0397] Yield: 0.9 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.698 min.) 
MS (APCI+): 691 (M+H) 

Example 219 

30 2-(4-Bromophenyl)-N4[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,1'-biphenyl]-3-yl] methyl} 
-N-[3-(1 ,2,3-thiadiazol-4-yl)benzyl]acetamide trifluoroacetate 

[0398] Yield: 5.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.862 min.) 
35 MS (APCI+): 790 (M+H), 792 

Example 220 

2-(3-Bromophenyl)-N4[3'-({4-[3-(4-piperi 
40 -N-[3-( 1,2, 3-th iadiazol-4-yl)benzyl]acetamide trifluoroacetate 

[0399] Yield: 5.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.852 min.) 
MS (APCI+): 790 (M+H), 792 

45 

Example 221 

2-(2-B romophenyl)-N-{[3 , -({4-[3-(4-piperidinyl) propyl]- 1 -pi peridinyl}carbonyl)[1 , 1 -biphenyl]-3-yl] methyl} 
-N-[3-(1 ,2,3-thiadiazol-4-yl)benzyl]acetamide trifluoroacetate 

50 

[0400] Yield: 4.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.841 min.) 
MS (APCI+): 790 (M+H), 792 

55 
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Example 222 

(E)-3-PhenyJ-N^[3HW3-(4-piperidinyt)prop^ 

-N-[3-<1 ,2 t 3-thiadiazol-4~yl)benzyl]-2-propenamide trifluoroacetate 

5 

[0401] Yield: 3.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.809 min.) 
MS (APCI+): 724 (M+H) 

10 Example 223 

2-(Benzyloxy)-N^3 , -({443-(4~piperidinyl)pro 

-N-[3-(1 ,2,3-thiadiazol-4-yl)benzyl)acetamide trifluoroacetate 

15 [0402] Yield: 0.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.781 min.) 
MS (APCI+): 742 (M+H) 

Example 224 

20 

4-Phenyl-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,V-bjphenyl]-3-yl]methyl)-N-[3-(1,2 ( 3-thiadiazol- 
4-yl)benzyl]butanamide trifluoroacetate 

[0403] Yield: 4.7 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.863 min.) 
MS (APCI+): 740 (M+H) 

Example 225 

30 3-(1H-lndol-3-yl)-N4[3'-({443-(4^ 

-N-[3-(1 ,2,3-thiadiazol-4-yl)benzyl]propanamide trifluoroacetate 

[0404] Yield: 2.4 mg 

HPLC analysis (condition B): purity 92 % (retention time: 1.793 min.) 
35 MS (APCI+): 765 (M+H) 

Example 226 

2-(4-Methoxyphenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,1*-biphenyl]-3-yl]methyl} 
<o -N-[3-( 1,2, 3-th iadiazol-4-yl) benzyl] acetamide trifluoroacetate 

[0405] Yield: 2.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.775 min.) 
MS (APCI+): 742 (M+H) 

45 

Example 227 

2-(3-Methoxyphenyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl]-3-y I] methyl} 
-N-[3-(1 ,2,3-thiadiazol-4-yl)benzyl]acetamide trifluoroacetate 

50 

[0406] Yield: 0.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.773 min.) 
MS (APCI+): 742 (M+H) 

55 
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Example 228 

(E)-3-(4-Methoxyphenyl)-N4[3*-({443-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl]-3-ylJmethyl} 
-N-[3-(1 ,2,3-thiadiazol-4-yl)benzyl]-2-propenamide trifluoroacetate 

[0407] Yield: 3.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.803 min.) 
MS (APCI+): 754 (M+H) 

Example 229 

2-(3-FluorophenyI)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenylJ-3-yl]methyl} 
-N-[3-(1 ,2,3-thiadiazol-4-yl)benzyl]acetamide trifluoroacetate 

[0408] Yield: 1.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.791 min.) 
MS (APCI+): 730 (M+H) 

Example 230 

N-(2-Oxo-2^{[3'-({4-[3-(4-piperidinyl)propy^ 
4-yl)benzyl]amino}ethyl)benzamide trifluoroacetate 

[0409] Yield: 1.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.695 min.) 
MS (APCI+): 755 (M+H) 

Example 231 

2-(4-Bromophenyl)-N-(3-phenylpropyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl]-3-yl] 
methyl}acetamide trifluoroacetate 

[0410] Yield: 6.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.925 min.) 
MS (APCI+): 734 (M+H), 736 

Example 232 

2-(3-Bromophenyl)-N-(3-pheny!propyl)-N^[3 , -({4-[3-(4-piperidinyl)propy!]-1-piperidinyl}carbonyl)[1 ,1'-biphenyl]-3-yl] 
methyl}acetamide trifluoroacetate 

[0411] Yield: 7.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.829 min.) 
MS (APCI+): 734 (M+H), 736 

Example 233 

2-(2-Bromophenyl)-N-(3-phenylpropyl)-N^[3X{4-[3-(4-piperM 
methyl}acetamide trifluoroacetate 

[0412] Yield: 0.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.904 min.) 
MS (APCI+): 734 (M+H), 736 
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Example 234 

(E)-3-Phenyl-N-(3i3henylpropyl)-N^ 
2-propenamide trifluoroacetate 

[0413] Yield: 2.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.888 min.) 
MS (APCI+): 668 (M+H) 

Example 235 

2- (Benzyloxy)-N-(3-phenylpropyl)-N-{[3 , -({4-{3-(4-p^^ 
methyl}acetamide trifluoroacetate 

[0414] Yield: 4.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.844 min.) 
MS (APCI+): 686 (M+H) 

Example 236 

4-Phenyl-N-(3-phenylpropyl)-N^[3X{4-[3-(4^^ 
butanamide trifluoroacetate 

[0415] Yield: 4.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.933 min.) 
MS (APCI+): 684 (M+H) 

Example 237 

3- (1 H-lndol-S-ylJ-N-fS-phenylpropylJ-NKfS'-^-tS-f^piperidinyl) propyl]- 1-piperidinyl}carbonyl)[1,V-biphenyl]-3-yl] 
methyl}propanamide trifluoroacetate 

[0416] Yield: 1.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.855 min.) 
MS (APCI+): 709 (M+H) 

Example 238 

2-(4-Methoxyphenyl)-N-(3-phenylpropyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 -biphenyl]-3-yl] 
methyl}acetamide trifluoroacetate 

[0417] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.833 min.) 
MS (APCI+): 686 (M+H) 

Example 239 

2-(3-Methoxyphenyl)-N-(3-phenylpropyl)-N-{[3 , -({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl]-3-yl] 
methyl}acetamide trifluoroacetate 

[0418] Yield: 2.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.831 min.) 
MS (APCI+): 686 (M+H) 
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Example 240 

(E)-3-(4^ethoxyphenyl)-N-(3-phen^^ 
3-yl]methyl}-2-propenamide trifluoroacetate 

[0419] Yield: 1.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.822 min.) 
MS (APCI+): 698 (M+H) 

Example 241 

2-(3-Fluorophenyl)-N-(3-phenylpropyl)-N^[^ 
methyl}acetamide trifluoroacetate 

[0420] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.860 min.) 
MS (APCI+): 674 (M+H) 

Example 242 

N-[2-Oxo-2-((3-phenylpropyl){[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1^ 
ethyl] benzamide trifluoroacetate 

[0421] Yield: 2.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.761 min.) 
MS (APCI+): 699 (M+H) 

Example 243 

Methyl 44([2-(4-bromophenyl)acetyl]{[3'-({4-[^ 
methyl}a min o) methyl] be nzoate trifluoroacetate 

[0422] Yield: 6.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.843 min.) 
MS (APCI+): 764 (M+H), 766 

Example 244 

Methyl 4-[([2-(3-bromophenyl)acetyl]{[3^{443-(4-p 
methyl}amino)methyl]benzoate trifluoroacetate 

[0423] Yield: 6.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.829 min.) 
MS (APCI+): 764 (M+H), 766 

Example 245 

Methyl 4-[([2-(2-bromophenyl)acetyl]{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ( V-biphenyl]-3-y1] 
methyl}amino) methyl] be nzoate trifluoroacetate 

[0424] Yield: 5.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.822 min.) 
MS (APCI+): 764 (M+H), 766 



86 



EP 1 295 867 A1 

Example 246 

Methyl A^tlCEJ-S-phenyW-propenoynfla'-^-t^^iperidinytJpropylJ-l -piperidinyl}carbonyl)[1 , 1 '-biphenylJ-3-yl] 
methyl}amino) methyljbenzoate trifluoroacetate 

[0425] Yield: 1.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.803 min.) 
MS (APCI+): 698 (M+H) 

Example 247 

Methyl 4-{([2-(benzyloxy)acetyl]{[3'-({4-[3-(4-piperidinyf)propyll-1 -piperidinyl}carbonyl)[1 , 1 -biphenylJ-S-ylJmethyl} 
ami no) methyl] be nzoate trifluoroacetate 

[0426] Yield: 1.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.760 min.) 
MS (APCI+): 716 (M+H) 

Example 248 

Methyl 4-[([4-phenylbutanoyl]{[3'-({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 -biphenylJ-S-ylJmethytyamino) 
methyljbenzoate trifluoroacetate 

[0427] Yield: 4.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.848 min.) 
MS (APCI+): 714 (M+H) 

Example 249 

Methyl 4-[([3-(1H-indol-3-yl)propanoyl]{[3'-({^^ 
methyl}ami no) methyl] be nzoate trifluoroacetate 

[0428] Yield: 3.3 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.784 min.) 
MS (APCI+): 739 (M+H) 

Example 250 

Methyl 4-[([2-(4-methoxyphenyl)acetyl]{[3'-({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-bipheny1]-3-yl] 
methyl}amino) methyljbenzoate trifluoroacetate 

[0429] Yield: 5.2 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.753 min.) 
MS(APCI+):716(M+H) 

Example 251 

Methyl 4^([2-(3-methoxyphenyl)acetyl]{[3'-({^ 
methyl}amino) methyljbenzoate trifluoroacetate 

[0430] Yield: 4.5 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.765 min.) 
MS (APCI+): 716 (M+H) 
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Example 252 

Methyl 4-[([(E)-3-(4-methoxyphenyl)-2^rope™ 
biphenyn-3-yl]methyl}amino) methyl] be nzoate trifluoroacetate 

[0431] Yield: 5.8 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.793 min.) 
MS (APCI+): 728 (M+H) 

Example 253 

Methyl 4-[([2-(3-fluorophenyl)acetyl]{[3'-({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 -biphenyl]-3-y I] methyl} 
amino)methyl]benzoate trifluoroacetate 

[0432] Yield: 1.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.715 min.) 
MS (APCI+): 704 (M+H) 

Example 254 

Methyl 4-[([2-(benzoylamino)acetyl]{[3'-({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl]-3-yl]methyl} 
a mi no) methyl] be nzoate trifluoroacetate 

[0433] Yield: 7.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.670 min.) 
MS (APCI+) 729 (M+H) 

Example 255 

Methyl 6^([2-(4-bromophenyl)acetyl]{[3'-({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,1'-biphenyl]-3-yl] 
methyl}amino)hexanoate trifluoroacetate 

[0434] Yield: 1.8 mg 

HPLC analysis (condition B): purity 96 % (retention time: 1.802 min.) 
MS (APCI+): 744 (M+H), 746 

Example 256 

Methyl 6-[([2-(3-bromophenyl)acetyl]{[3'-({4-[3-(4-piperidinyl)propyipi-piperidinyl}carbonyl)[1 ,1'-biphenyl]-3-y1] 
methyl}amino)hexanoate trifluoroacetate 

[0435] Yield: 4.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.804 min.) 
MS (APCI+): 744 (M+H), 746 

Example 257 

Methyl 64([2-(2-bromophenyl)acetyl]{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 , 1 -biphenyl]-3-yl] 
methyl}amino)hexanoate trifluoroacetate 

[0436] Yield: 1.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.787 min.) 
MS (APCI+): 744 (M+H), 746 
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Example 258 

Methyl ^([(EJ-a-pheny^-propenoyfJfla-^-ia-t^piperidinyOpropyll-l -piperidinyl}cart>onyl)[1 , 1 '-biphenylJ-3-yl] 
methy1}amino)hexanoate trifluoroacetate 

5 

[0437] Yield: 6.0 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.760 min.) 
MS (APCI+): 678 (M+H) 

10 Example 259 

Methyl 64([2^benzyloxy)acetyl]{[3'-({4-[3-(4-piperidinyl)pro^ 
amino)hexanoate trifluoroacetate 

15 [0438] Yield: 4.7 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.725 min.) 
MS (APCI+): 696 (M+H) 

Example 260 

20 

Methyl 6-[([4-phenylbutanoyl){[3'-({4-[3-(4-plperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 '-biphenyl]-3-yljmethyl}amino) 
hexanoate trifluoroacetate 

[0439] Yield: 5.6 mg 
25 HPLC analysis (condition B): purity 100 % (retention time: 1.808 min.) 
MS (APCI+): 694 (M+H) 

Example 261 

30 Methyl 6-[([3-(1 H-indol-3-yl)propanoylJ{[3 , -({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 , 1 -biphenyl]-3-yl] 
methyl}amino)hexanoate trifluoroacetate 

[0440] Yield: 0.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.739 min.) 
35 MS(APCI+):719(M+H) 

Example 262 

Methyl 6-[([2-(4-methoxyphenyl)acetyl]{[3'-({4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)[1 ,1'-biphenyl]-3-yl] 
<o methyl}amino) hexanoate trifluoroacetate 

[0441] Yield: 5.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.718 min.) 
MS (APCI+): 696 (M+H) 

45 

Example 263 

Methyl 6-[([2-(3-methoxyphenyl)acetyl]{[3'-({4-[3-(4-piperidinyl)propyl]-1 -piperidinyl}carbonyl)[1 , 1 -biphenyl]-3-yl] 
methyl}amino)hexanoate trifluoroacetate 

50 

[0442] Yield: 3.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.721 min.) 
MS (APCI+): 696 (M+H) 

55 
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Example 264 

Methyl 64([(E)-3-(4-methoxyphenyl)-2-propenoy1]{[3'-({4-[3-(4-piperidinyl) propyl]-1-piperidinyl}cart)onyl)[1 .1'- 
biphenyll-a-yllmethyOammoJhexanoate trifluoroacetate 

[0443] Yield: 3.9 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.769 min.) 
MS (APCI+): 708 (M+H) 

Example 265 

Methyl 6-[([2-(3-fluorophenyl)acetyl]{[3X{4-[3-(4-piperid 
amino) hexanoate trifluoroacetate 

[0444] Yield: 5.4 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.7 min.) 
MS (APCI+): 684 (M+H) 

Example 266 

Methyl 6-[([2-(benzoylam!no)acetyl]{[3 , ^{4-[3-(4-piperidinyl)propyl]-1-piperidinyl}carbonyl)t1,1 -biphenyl]-3-yl] methyl} 
amino) hexanoate trifluoroacetate 

[0445] Yield: 1.1 mg 

HPLC analysis (condition B): purity 100 % (retention time: 1.649 min.) 
MS (APCI+): 709 (M+H) 

[0446] The following compounds were produced in the same manner as in Example 7. 
Example 267 

2-(4-Bromophenyl)-N-(4-hydroxyphenethyl)-^ 
4-yl]methyl}acetamide trifluoroacetate 

[0447] Yield: 3.5 mg 

HPLC analysis (condition A): purity 76 % (retention time: 3.408 min.) 
MS (APCI-): 734 (M-H), 736 

Example 268 

2- (4-Bromophenyl)-N-(4-hydroxyphenethyl^ 

3- yl]methyl}acetamide trifluoroacetate 

[0448] Yield: 0.9 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.724 min.) 
MS (APCI-): 720 (M-H), 722 

Example 269 

2- (4-Bromophenyl)-N-(4-hydroxyphenethyl^ 

3- yl] methyl}acetamide trifluoroacetate 

[0449] Yield: 0.9 mg 

HPLC analysis (condition A): purity 98 % (retention time: 3.819 min.) 
MS (APCI-): 734 (M-H), 736 
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Example 270 

N-(4-Hydroxyphenethyt)-2-(2-^ 
methyl}acetamide trifluoroacetate 

[0450] Yield: 8.2 mg 

HPLC analysis (condition A): purity 94 % (retention time: 3.815 min.) 
MS (APCI+): 708 (M+H) 

Example 271 

N-(4-Hydroxy phenethyt)-:H 1 H-ind ol-3^ 
3-yt]methyl}pro pan amide trifluoroacetate 

[0451] Yield: 1.5 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.755 min.) 
MS (APCI+):711 (M+H) 

Example 272 

N-(4-HydroxyphenethytH-phenyl-N-{[2 , -({4-[3-(4-pipe rid inyl)propyf]-1 -pipe rid iny1}carbonyl)[1,V-biphenyl]-3-yl] 
methyl}butanamide trifluoroacetate 

[0452] Yield: 4.7 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.826 min.) 
MS (APCI+): 686 (M+H) 

Example 273 

N-{[2'-(1 ,4'-Bipiperidin-1 -ylcarbonyl)-1 , 1 -biphenyl-4-yl]methyl}-2-(4-bromophenyl)-N-[2-(4-hydroxyphenyl)ethyl] 
acetamide trifluoroacetate 

[0453] Yield: 19 mg 

HPLC analysis (condition A): purity 85 % (retention time: 3.413 min.) 
MS (APCI+): 694 (M+H), 696 

Example 274 

4'-({[(4-Bromophenyl)acetyl)[2-(4-hydrox , 1 -biphenyl- 

2-carboxamide trifluoroacetate 

[0454] Yield: 19 mg 

HPLC analysis (condition A): purity 88 % (retention time: 3.413 min.) 
MS (APCI+): 640 (M+H), 642 

Example 275 

4 , -({[(4-Bromophenyl)acetyl][2-(4-hydroxyph 
2-carboxamide trifluoroacetate 

[0455] Yield: 19 mg 

HPLC analysis (condition A): purity 89 % (retention time: 3.298 min.) 
MS (APCI+): 614 (M+H), 616 
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Example 276 

N-(2-AminoethylH4{[(4-bromophenyl)acetyl][2-(4-hydroxyphenyl)ethyl^ 
trifluoroacetate 

[0456] Yield: 15 mg 

HPLC analysis (condition A): purity 83 % (retention time: 3.886 min.) 
MS (APCI+): 586 (M+H), 588 

Example 277 

N-(3-AmincH2,2-dimemylpropylM4{[(4-bro 
2-carboxamide trifluoroacetate 

[0457] Yield: 17 mg 

HPLC analysis (condition A): purity 77 % (retention time: 4.071 min.) 
MS (APCI+): 628 (M+H), 630 

Example 278 

N^[2-(1 f 4-Bipiperidin-r-ylc^rbonyl)-1 
glycineamide trifluoroacetate 

[0458] Yield: 16 mg 

HPLC analysis (condition A): purity 72 % (retention time: 2.930 min.) 
MS (APCI+): 673 (M+H) 

Example 279 

N-[2-(Dimethylamino)ethyl]-4'-({[2-(4-hydroxyphenyl)ethyl] [N-(phenylacetyl)glycyl]amino}methyl)-1,1M>iphenyl- 
2-carboxamide trifluoroacetate 

[0459] Yield: 22 mg 

HPLC analysis (condition A): purity 89 % (retention time: 2.819 min.) 
MS (APCI+): 593 (M+H) 

Example 280 

N-{[2'-(1 ,4'-Bipiperidin-1 '-ylcarbonyl)-1 , 1 '-biphenyl-3-yl]methyl)-2-(4-bromophenyl)-N-[2-(4-hydroxyphenyl)ethyl] 
acetamide trifluoroacetate 

[0460] Yield: 19 mg 

HPLC analysis (condition A): purity 86 % (retention time: 3.327 min.) 
MS (APCI+): 694 (M+H), 696 

Example 281 

3'-({(4-Bromophenyl)acetyl][2-(4-hydroxyphenyl)ethyl]am 
2-carboxamide trifluoroacetate 

[0461] Yield: 15 mg 

HPLC analysis (condition A): purity 86 % (retention time: 3.275 min.) 
MS (APCI+): 614 (M+H), 616 
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Example 282 

N-f[2'-{1 .4'-Bipiperidin-1'-ylcartoonyl)-1 ,1 '-biphenyf-3-yf]^ 
glycineamide trffluoroacetate 

[0462] Yield: 21 mg 

HPLC analysis (condition A): purity 85 % (retention time: 3.041 min.) 
MS (APCI+): 673 (M+H) 

Example 283 

N^2-(Dimethylamino)ethyl]-3 , -({[2-(4-hydroxyphenyl)ethyi][N-(phenylacetyl)glyc^ 
2-carboxamide trffluoroacetate 

[0463] Yield:12mg 

HPLC analysis (condition A): purity 90 % (retention time: 2.965 min.) 
MS (APCI+): 593 (M+H) 

Example 284 

N-(2-Aminoethyl)-3'^{[(4-bromophenyl)ac^ 
trifluoroacetate 

[0464] Yield: 6.4 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.580 min.) 
MS (APCI+): 586 (M+H), 588 

Example 285 

N-(3-Amino-2,2-dimethylpropyl)-3'-{{[(4-bro 
2-carboxamide trifluoroacetate 

[0465] Yield: 1.8 mg 

HPLC analysis (condition A): purity 98 % (retention time: 3.597 min.) 
MS (APCI+): 628 (M+H), 630 

Example 286 

2-({[3'-({[(4-Bromophenyl)acetyl][2-(4-hydroxyphenyl)ethyl]amino}methyl)-1 , 1 -biphenyl-2-ylJcarbonyI}amino)ethyl 
imidothiocarbamate trifluoroacetate 

[0466] Yield: 9.9 mg 

HPLC analysis (condition A): purity 99 % (retention time: 3.806 min.) 
MS (APCI+): 646 (M+H), 648 

Example 287 

N4[2X1.4'-Bipiperidin-1'-ylcart)onyl)-1,1'-bi 
trifluoroacetate 

[0467] Yield: 2.4 mg 

HPLC analysis (condition A): purity 98 % (retention time: 3.711 min.) 
MS (APCI+): 644 (M+H) 
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Example 288 

N-(2-Aminoethyl)-3'-({[(4-chto 
trifluoroacetate 

5 

[0468] Yield: 15 mg 

HPLC analysis (condition A): purity 91 % (retention time: 3.462 min.) 
MS (APCI+): 542 (M+H) 

10 Example 289 

N-(2-Aminoethyl)-3^[[2-(4K;hlorophenyl)emyl3[2^aphthylacetyl)amino}methyl)-1 , 1 -biphenyl-2-carboxamide 
trifluoroacetate 

15 [0469] Yield: 11 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.533 min.) 
MS (APCI+): 558 (M+H) 

Example 290 

20 

N-(2-Aminoethyl)-3^[[2-(4-hydroxyphenyl) 
2-carboxamide trifluoroacetate 

[0470] Yield: 1.5 mg 
25 HPLC analysis (condition A): purity 100 % (retention time: 3.490 min.) 
MS (APCI+): 561 (M+H) 

Example 291 

30 N-(2-Aminoethyl)-3'-{[I2-(4-hydroxyphenyl)ethyl][4-phenylbutanoyl)amino]methyl}-1 ,1'-biphenyl-2-carboxamide 
trifluoroacetate 

[0471] Yield: 19 mg 

HPLC analysis (condition A): purity 90 % (retention time: 3.517 min.) 
35 MS (APCI+): 536 (M+H) 

Example 292 

N-(2-Aminoethyl)-3X{[(2E)-3-(2-fluorophenyl)-2-p 
40 2-carboxamide trifluoroacetate 

[0472] Yield: 19 mg 

HPLC analysis (condition A): purity 90 % (retention time: 3.455 min.) 
MS (APCI+): 538 (M+H) 

45 

Example 293 

N-(2-Aminoethyl)-3Hff2-(4-hydroxyphenyl)ethy^ 
biphenyl-2-carboxamide trifluoroacetate 

50 

[0473] Yield: 18 mg 

HPLC analysis (condition A): purity 86 % (retention time: 3.575 min.) 
MS (APCI+): 577 (M+H) 

55 
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Example 294 

N^6-Aminohexyl)-34Q2^44iydroxyphenyl)ethyW^ 
2-carboxamide trifluoroacetate 

5 

[0474] Yield: 1.4 mg 

HPLC analysis (condition A): purity 99 % (retention time: 3.500 min.) 
MS (APCI+): 617 (M+H) 

10 Example 295 

N-(6-Aminohexyl)-34[[2^44iydroxyphenyl)eto 
biphenyl-2-carboxamide trifluoroacetate 

is [0475] Yield: 4.2 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.739 min.) 
MS (APCI+): 633 (M+H) 

Example 296 

20 

N^[4-(Aminoethyl)cydohexyl]methyl}-^ 
biphenyl-2-carboxamide trifluoroacetate 

[0476] Yield: 1.0 mg 
25 HPLC analysis (condition A): purity 100 % (retention time: 3.540 min.) 
MS (APCI+): 643 (M+H) 

Example 297 

30 N^[4-(Aminoethyl)cydohexyl]methyl}-3 , 4[l2-^ 

amino] methyl}-1 ,1'-biphenyl-2-carboxamide trifluoroacetate 

[0477] Yield: 6.0 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.776 min.) 
35 MS (APCI+): 659 (M+H) 

Example 298 

N^[241,4'-Bipiperidin-1 , -ylcarbonyl)-1,r-biphenyl-3-yl]methyl}-N-[2-(4-hydroxyphenyl)eth 
40 trifluoroacetate 

[0478] Yield: 4.0 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.905 min.) 
MS (APCI+): 650 (M+H) 

45 

Example 299 

N-{[2'-(1 f 4'-Bipiperidin-1'-ylcarbonyl)-1 ,1 '-biphenyl-3-yl]methyl}-N-[2-(4-hydroxyphenyl)ethyl]-4-(1-naphthyloxy) 
acetamide trifluoroacetate 

50 

[0479] Yield: 12 mg 

HPLC analysis (condition A): purity 93 % (retention time: 4.050 min.) 
MS (APCI+): 682 (M+H) 

55 
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Example 300 

(2E)-N-{[2 , -(1 ,4'-Bipiperidin-V-ylcarbonyl)-1 , 1 -biphenyl-3-yl]methyl)-3-(3-fluorophenyl)-N^2-(4-hydroxyphenyl)ethyl]- 
2-propenamide trifluoroacetate 

[0480] Yield: 10 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.958 min.) 
MS (APCI+): 646 (M+H) 

[0481] The following compounds were produced in the same manner as in Example 71 . 
Example 301 

N-(2-Aminoethyl)-34{[(2E)-3-(4-fluorophenyO 
2-carboxamide trifluoroacetate 

[0482] Yield: 15 mg 

HPLC analysis (condition A): purity 81 % (retention time: 3.674 min.) 
MS (APCI+): 558 (M+H) 

Example 302 

N-(2-Aminoethyl)-34((1-naphthylmethyl){(2E)-3-[3-(trifluoromethyl)phenyl]-2-propenoyl}amino)me 
2-carboxamide trifluoroacetate 

[0483] Yield: 14 mg 

HPLC analysis (condition A): purity 84 % (retention time: 3.882 min.) 
MS (APCI+): 608 (M+H) 

Example 303 

N-(2-Aminoethyl)-34{(1-naphthy!methyl)[N-(phenylacetyl)glycyl]amino}methyl)-1,1 , -biphenyl-2-carboxam 
trifluoroacetate 

[0484] Yield: 15 mg 

HPLC analysis (condition A): purity 94 % (retention time: 3.695 min.) 
MS (APCI+): 585 (M+H) 

Example 304 

N-(2-Aminoethyl)-34[(N-benzoylglycyl)(1-naphthylmethyl)amino]methyl}-1,1 , -biphenyl-2-^rboxamide 
trifluoroacetate 

[0485] Yield: 16 mg 

HPLC analysis (condition A): purity 89 % (retention time: 3.848 min.) 
MS (APCI+): 571 (M+H) 

Example 305 

N-(2-Aminoethyl)-3'-{[[2-(1 H-in do l-3-yl) ethyl] (4-pheny lb utanoyl)amino] methyl}- 1,1'-biphenyl-2-carboxamide 
trifluoroacetate 

[0486] Yield: 1.4 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.513 min.) 
MS (APCI+): 559 (M+H) 
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Example 306 

N^2-Aminoethyl)-3H[[2-( 1 HnndoL^ 
trifluoroacetate 

[0487] Yield: 1.3 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.400 min.) 
MS (APCI+): 565 (M+H) 

Example 307 

N-(2-Aminoethyl)-3 , -{{t2-(1 H-indol-3-yl) ethyl] [3-(1 Hnndol-3-yl)propanoy1]amino}methyl}-1 ,1'-biphenyl-2-carboxamide 
trifluoroacetate 

[0488] Yield: 1.1 mg 

HPLC analysis (condition A): purity 98 % (retention time: 2.822 min.) 
MS (APCI+): 584 (M+H) 

Example 308 

N-(2-Aminoethyl)-3'-({(3,3-diphenylpropyl)[3-(1 H-indol-3-yl)propanoyl]amino}methyl)-1 , 1 '-biphenyl-2-carboxamide 
trifluoroacetate 

[0489] Yield: 1.3 mg 

HPLC analysis (condition A): purity 97 % (retention time: 3.621 min.) 
MS (APCI+): 635 (M+H) 

Example 309 

Methyl {[(2'-([(2-aminoethyl)amino]carbonyl}-1 , 1 '-biphenyl-3-yl)methyl][(4-bromophenyl)acetyl]amino}(phenyl)acetate 
trifluoroacetate 

[0490] Yield: 3.7 mg 

HPLC analysis (condition A): purity 98 % (retention time: 4.935 min.) 
MS (APCI+): 614 (M+H), 616 

Example 310 

Methyl [[(2'-{[(2-aminoethyl)amino]carbonyl}-1 , 1 '-biphenyl-3-yl)methyl][(4-phenylbutanoyl)amino](phenyl)acetate 
trifluoroacetate 

[0491] Yield: 1.3 mg 

HPLC analysis (condition A): purity 87 % (retention time: 3.337 min.) 
MS(APCI+):564(M+H) 

Example 311 

Methyl {[(2H[(2-aminoethyl)amino]camonyl}-1,1 , -biphenyl-3-yl)methyl][N-(phenylacetyl)glycyl]amino}(phenyl)ace 
trifluoroacetate 

[0492] Yield: 2.5 mg 

HPLC analysis (condition A): purity 98 % (retention time: 3.018 min.) 
MS (APCI+): 593 (M+H) 
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Example 312 

N-(2-Aminoethyl)-3H[(1-benzylpiperidi^ 
trifluoroacetate 

[0493] Yield: 21 mg 

HPLC analysis (condition A): purity 97 % (retention time: 2.863 min.) 
MS (APCI+): 589 (M+H) 

Example 313 

N-(2-Aminoethyl)-3'^t(1-benzylpiperidin-4-yl){4-(2-thienyl)butanoyl}amino]methyl}-1 ,1'-biphenyl-2-carboxamide 
trifluoroacetate 

[0494] Yield: 2.6 mg 

HPLC analysis (condition A): purity 100 % (retention time: 2.825 min.) 
MS (APCI+): 595 (M+H) 

Example 314 

N-(2-Aminoethyl)-3X[I(2E)-3-(4-fluorophenyl)-2-propenoyl](4-phenoxyphenyl)amino]methyl}-1,1 , -bipheny 
2-carboxamide trifluoroacetate 

[0495] Yield: 18 mg 

HPLC analysis (condition A): purity 95 % (retention time: 3.339 min.) 
MS (APCI+): 586 (M+H) 

Example 315 

N-(2-Aminoethyl)-3'-({{4-[(E)-2-(4-methoxy 
biphenyl-2-carboxamide trifluoroacetate 

[0496] Yield: 2.3 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.455 min.) 
MS (APCI+): 653 (M+H) 

Example 316 

N-(2-Aminoethyl)-3'-({(4-benzoylphenyl)[(be 
trifluoroacetate 

[0497] Yield: 20 mg 

HPLC analysis (condition A): purity 84 % (retention time: 3.807 min.) 
MS (APCI+): 598 (M+H) 

Example 317 

Ethyl N-[(2'-{[(2-aminoethyl)amino]carbonyl}-1 , 1 '-biphenyl-3-yl)m ethyl]- N-[(4-bromophenyl)acetyl]tyrosinate 
trifluoroacetate 

[0498] Yield: 4.1 mg 

HPLC analysis (condition A): purity 99 % (retention time: 2.818 min.) 
MS (APCI+): 658 (M+H), 660 
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Example 318 

Ethyl N-[(2'-{[(2-aminoethyl)amino]carbonyl)-1 , 1 *^iphenyl-3-yl)rnethylJ-N-{(4-rnethoxyphenyl)acetyl]tyrosinate 
trifluoroacetate 

[0499] Yield: 1.9 mg 

HPLC analysis (condition A): purity 89 % (retention time: 3.044 min.) 
MS (APCI+):610(M+H) 

Example 319 

Ethyl N-tphenylacetylJglycyJ-N^H^-aminoethylJaminolcarbonyl^l , 1 -biphenyl-S-yOmethylJtyrosinate 
trifluoroacetate 

[0500] Yield: 4.3 mg 

HPLC analysis (condition A): purity 99 % (retention time: 2.987 min.) 
MS (APCI+): 637 (M+H) 

Example 320 

Ethyl N-[(2'-{[(2-aminoethyl)amino]carbony1}-1 , 1 '-biphenyl-3-yl)methyl]-N-[(2-naphthylacetyl)tyrosinate 
trifluoroacetate 

[0501] Yield: 3.4 mg 

HPLC analysis (condition A): purity 88 % (retention time: 3.217 min.) 
MS (APCI+): 630 (M+H) 

Example 321 

3'-{[(4-Aminobutanoyl)(1-naphthylmethyl)amino]methyl}-N-(2-aminoethyl)-1 ,1'-biphenyl-2-carboxamide 
trifluoroacetate 

[0502] Yield: 18 mg 

HPLC analysis (condition A): purity 95 % (retention time: 2.643 min.) 
MS (APCI+): 495 (M+H) 

Example 322 

N-[(24[(2-Ami noethyl)amino]carbonylH , 1 
trifluoroacetate 

[0503] Yield: 27 mg 

HPLC analysis (condition A): purity 93 % (retention time: 2.649 min.) 
MS (APCI+): 521 (M+H) 

Example 323 

N-(2-Aminoethyl)-3'-{[{K-(aminomethyl)cyclohexyl)carbonyl} (1 -naphthylmethyl)amino]methyl}-1 , 1 -biphenyl- 
2-carboxamide trifluoroacetate 

[0504] Yield: 11 mg 

HPLC analysis (condition A): purity 9 % (retention time: 2.740 min.) 
MS (APCI+): 549 (M+H) 
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Example 324 

N-(2-Aminoethyl)-34fl4-({[amino(im^ 
biphenyl-2-carboxamide trifluoroacetate 

5 

[0505] Yield: 7.1 mg 

HPLC analysis (condition A): purity 80 % (retention time: 2.789 min.) 
MS (APCI+): 585 (M+H) 

10 Example 325 

N-(2-Aminoethyl)-34[[3-({[amino(imino)methyl]amino}methyl)berizoyl](1-naphthylmethyl)a 
biphenyl-2-carboxamide trifluoroacetate 

15 [0506] Yield: 9.6 mg 

HPLC analysis (condition A): purity 98 % (retention time: 2.796 min.) 
MS (APCI+): 585 (M+H) 

Example 326 

20 

N-(2-Aminoethyl)-3'-{[[5-{[amino(imino)methyl]amino}pentanoyl)(1-naphthylmethyl)amino]methyl]-1 ,1-biphenyl- 
2-carboxamide trifluoroacetate 

[0507] Yield: 26 mg 
2S HPLC analysis (condition A): purity 91 % (retention time: 2.763 min.) 
MS (APCI+): 551 (M+H) 

Example 327 

30 N-(2-Aminoethyl)-34[{[4-({[amino(im^ 

1 , 1 '-biphenyl-2-carboxamide trifluoroacetate 

[0508] Yield: 7.4 mg 

HPLC analysis (condition A): purity 98 % (retention time: 2.850 min.) 
35 MS (APCI+): 591 (M+H) 

Example 328 

N-(2-Aminoethyl)-3'-{[I4-(aminosulfonyl)ben2oyl](1-naphthylmethyl)amino]methyl}-1 ,1'-biphenyl-2-carboxamide 
40 trifluoroacetate 

[0509] Yield: 8.5 mg 

HPLC analysis (condition A): purity 95 % (retention time: 3.062 min.) 
MS (APCI+): 593 (M+H) 

45 

Example 329 

3'^[{[2-(Aminocarbonyl)phenoxy]acety1}(1-naph 
2-carboxamide trifluoroacetate 

50 

[0510] Yield: 22 mg 

HPLC analysis (condition A): purity 96 % (retention time: 3.211 min.) 
MS (APCI+): 587 (M+H) 

55 
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Example 330 

N^2-Aminoethy1)-3H[(1^aphthytmet^ trifluoroacetate 
[0511] Yield: 21 mg 

HPLC analysis (condition A): purity 94 % (retention time: 2.749 min.) 
MS (APCI+): 573 (M+H) 

Example 331 

N-(2-Aminoethyl)-3 , -([[2-(4-methoxypnenyl)ethyl](tyrosyl)amino}methyl)-1 ,V-biphenyl-2-carboxamide trifluoroacetate 
[0512] Yield: 19 mg 

HPLC analysis (condition A): purity 94 % (retention time: 2.615 min.) 
MS (APCI+): 567 (M+H) 

Example 332 

N-(2-Aminoethyl)-3'-{[[2-(2,4-dichloropheny I) ethyl) (ty rosy! )amino] methyl}- 1 , 1 -biphenyl-2-carboxamide 
trifluoroacetate 

[0513] Yield: 22 mg 

HPLC analysis (condition A): purity 94 % (retention time: 2.888 min.) 
MS (APCI+): 605 (M+H) 

Example 333 

N^-AminoethyO-SHKS.S-diphenylpropyOftyrosyOaminolmethyl^l.V-biphenyl^-carboxamide trifluoroacetate 
[0514] Yield: 21 mg 

HPLC analysis (condition A): purity 97 % (retention time: 2.950 min.) 
MS (APCI+): 627 (M+H) 

Example 334 

N-(2-Aminoethyl)-3'-([(4-phenylbutyl)(tyrosyl)amino]methyl}-1,1 , -biphenyl-2-carboxamide trifluoroacetate 
[0515] Yield: 9.7 mg 

HPLC analysis (condition A): purity 96 % (retention time: 2.833 min.) 
MS (APCI+): 565 (M+H) 

Example 335 

N-(2-Aminoethyl)-3H[{3-[methyl(phenyl)amino]propyl}(tyrosyl)amino]methyl)-1 ,1'-biphenyl-2-carboxamide 
trifluoroacetate 

[0516] Yield: 10 mg 

HPLC analysis (condition A): purity 96 % (retention time: 2.096 min.) 
MS (APCI+): 580 (M+H) 

Example 336 

N-(2-Aminoethyl)-3X{[4-({[amino(imino)m 
1 ,1 -biphenyl-3-carboxamide trifluoroacetate 

[0517] Yield: 25 mg 

HPLC analysis (condition A): purity 87 % (retention time: 2.953 min.) 
MS (APCI+): 617 (M+H) 
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Example 337 

N-(2-Aminoethyl)-34P-({[amino(imto 
biphenyl-3-carboxamide trifluoroacetate 

5 

[0518] Yield: 2.1 mg 

HPLC analysis (condition A): purity 98 % (retention time: 2.860 min.) 
MS (APCI+): 585 (M+H) 

10 Example 338 

N-(2-Aminoethyl)-3^[{4-({[amino(imino)methyl]amino}methyl)benzoyl](4-phenylbutyl)amino]meth 
3-carboxamide trifluoroacetate 

15 [0519] Yield: 11 mg 

HPLC analysis (condition A): purity 99 % (retention time: 2.927 min.) 
MS (APCI+): 577 (M+H) 

Example 339 

20 

N-(2-Aminoethyl)^Htf4-({[amino(imino)m 
biphenyl-2-carboxamide trifluoroacetate 

[0520] Yield: 11 mg 
25 HPLC analysis (condition A): purity 98 % (retention time: 2.977 min.) 
MS (APCI+): 639 (M+H) 

Example 340 

30 N-(2-AminoethylHH[[(benzyloxy)acetyl](4-phenoxyphenyl)amino]methyl}-1,r-biphenyl-2-carboxamide 
trifluoroacetate 

[0521] Yield: 17 mg 

HPLC analysis (condition A): purity 87 % (retention time: 3.485 min.) 
35 MS (APCI+): 586 (M+H) 

Example 341 

N-(2-Aminoethyl)-4-({{44(E)-2-(4-meth^ 
40 biphenyl-2-carboxamide trifluoroacetate 

[0522] Yield: 2.0 mg 

HPLC analysis (condition A): purity 99 % (retention time: 3.462 min.) 
MS (APCI+):653 (M+H) 

45 

Example 342 

N-(2-Aminoethyl)-44((N-benzoylglycyl){44(E)-2-(4-methoxyphenyl)ethenyl]phenyl}amino)methyl 
2-carboxamide trifluoroacetate 

50 

[0523] Yield: 1.5 mg 

HPLC analysis (condition A): purity 99 % (retention time: 3.448 min.) 
MS (APCI+): 639 (M+H) 

55 
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Example 343 

N^2-AminoethylMH([(benzytoxy)acetyW . 1 '-biphenyl- 

2-carboxamide trifluoroacetate 

5 

[0524] Yield: 1.8 mg 

HPLC analysis (condition A): purity 100 % (retention time: 3.604 min.) 
MS (APCI+): 626 (M+H) 

[0525] The compounds obtained in the Examples above, compounds obtained by analogous methods to those in 
10 the Examples above, and results of mass spectra (MS) thereof are shown below. 
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[0526] Hereinafter, the pharmaceutical activity of the compounds of the present invention is specifically illustrated, 
but is not limited thereto. The gene manipulation procedures using Escherichia coli were carried out according to the 
methods described in the Molecular Cloning, 1989 edition (Molecular Cloning, T. Maniatis et al.). 

Reference Example 4 

Cloning of human somatostatin receptor protein subtype 5 (SSTR5) DNA 

[0527] On the basis of a known nucleotide sequence of human SSTR5 cDNA [Biochem. Biophys. Res. Commun., 
195: 844-852, 1993], DNA oligomers, S5-1 and S5-2 were synthesized. The sequence of S5-1 is 5-GGTCGACCAC- 
CATGGAGCCCCTGTTCCC-3' (SEQ ID NO:5) and the sequence of S5-2 was 5-CCGTCGACACTCTCACAGCTTGCT- 
GG-3' (SEQ ID NO:6). As a template, human chromosomal DNA (Catalog No. CL6550-1 , Clontech) was used. 25 pmol 
of Each of the above DNA oligomers was added to 0.5 ng of the template DNA and subjected to polymerase chain 
reaction with 2.5 U of Pfu DNA polymerase (Stratagene). The composition of the reaction mixture followed instructions 
attached to the Pfu DNA polymerase. In the reaction, 35 cycles each consisting of heating at 94°C for 1 minute, at 
66°C for 1 minute and at 75°C for 2 minutes were carried out. Electrophoresis of the reaction mixture on 1 % agarose 
gel indicated that a DNA fragment of intended size (about 1.1 kb) was specifically amplified. This DNA fragment was 
recovered in a usual manner from the agarose gel, then ligated to pUC118 previously cleaved at its Hinc II site, and 
transformed into competent cells, Escherichia coli JM109. A transformant having a plasmid containing the DNA frag- 
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ment was selected, and the nucleotide sequence of the insert DNA fragment, confirmed by an automatic nucleotide 
sequencer ALF DNA sequencer (Pharmacia) using a fluorescent coloring matter, indicated that an amino acid sequence 
deduced from the nucleotide sequence agreed completely with a sequence described in the literature supra. 

Reference Example 5 

Construction of human somatostatin receptor protein subtype 5 (SSTR5) DNA expression plasmid 

[0528] As an expression vector in CHO (Chinese hamster ovary) cells, pAKKO-1 1 1 was used. pAKKO-1 1 1 was con- 
structed in the following manner. pTB1417 described in JP 5-076385 A was treated with Hind III and Cla I to give a 1.4 
kb DNA fragment containing an SRa promoter and a poiyA-added signal. Separately, pTB348 (Biochem. Biophys. Res. 
Commun., 1 28: 256-264, 1 985) was treated with Cla I and Sal I, to give a 4.5 kb DNA fragment containing a dihydrofolate 
reductase (DHFR) gene. These DNA fragments were blunt-ended by treatment with T4 polymerase and then ligated 
to each other by treatment with T4 ligase, to construct pAKKO-111 plasmid. 5 ug of Plasmid having the human SSTR5 
DNA fragment obtained in Reference Example 4 was digested with a restriction enzyme Sal I and then subjected to 1 
% agarose gel electrophoresis, and a 1 .1 kb DNA fragment encoding human SSTR5 was recovered. Then, 1 jig of the 
expression vector pAKKO-1 11 (5.5 kb) was digested with Sal I, to prepare a cloning site for the inserting human SSTR5 
DNA fragment into it. This expression vector fragment and the 1.1 kb DNA fragment were ligated to each other with 
T4 DNA ligase, and the reaction mixture was introduced into E. coli JM109 by calcium chloride method, and an ex- 
pression plasmid pA-1-11-SSTR5 having the human SSTR5 DNA fragment inserted in the normal direction into the 
promoter was obtained from the resultant transformant. 

Reference Example 6 

Introduction of human somatostatin receptor protein subtype 5 (SSTR5) DNA into CHO (dhfr) cells and expression of 
the DNA 

[0529] 1 X10 6 CHO (dhfr) cells were cultured for 24 hours in HAM F12 medium containing 10 % fetal bovine serum 
in a Petri dish of 8 cm in diameter, and 10 ug of the human SSTR5 cDNA expression plasmid pA-1-11-SSTR5 obtained 
in Reference Example 5 was introduced into the cells by phosphate calcium method. 24 Hours after this introduction, 
the medium was exchanged with a DMEM medium containing 10 % dialyzed fetal bovine serum, and colony-forming 
cells in the medium (that is, DHFR + cells) were selected. A single cell obtained by limiting dilution from the selected 
cells was cloned and measured for the ability to express a somatostatin receptor protein in the following manner. The 
human SSTR5 cDNA-expressing cell strain was diluted with a measurement buffer [50 mM Tris-HCI buffer (pH 7.5) 
containing 1 mM EDTA, 5 mM magnesium chloride, 0.1 % BSA, 0.2 mg/ml bacitracin, 10 ug/ml leupeptin, 1 ug/ml 
pepstatin, 200 units/ml aprotinin], to prepare a ceil suspension containing 2x10 4 cells/200 ul. In to a tube, 200 u.1 of 
the cell suspension was pipetted, and 2 |xl of 5 nM [ 125 l]-somatostatin (2000 Ci/mmol, Amersham) was added thereto 
and incubated at 25°C for 60 minutes. To measure nonspecific binding (NSB), a tube containing 2 |xl (lO^ 4 M) of so- 
matostatin-! 4 was also incubated. 1.5 ml of Washing buffer [50 mM Tris-HCI buffer (pH 7.5) containing 1 mM EDTA, 
5 mM magnesium chloride] was added to the sample which was then filtered with a GF/F glass fiber filter paper (What- 
man) and then washed with the same buffer. [ 125 l] of the filter paper was measured by a -/-counter. SSTR5-32-4 was 
selected as a cell strain having a higher somatostatin binding activity. 

Experimental Example 5 

Preparation of CHO cell membrane fraction containing human somatostatin receptor protein subtype 5 (SSTR5) 

[0530] The human somatostatin receptor protein subtype 5-expressing CHO cell strain, SSTR5-32-4 (10 9 cells), 
were suspended in phosphate-buffered physiological saline containing 5 mM EDTA (PBS-EDTA) and centrifuged. To 
the cell pellet, 10 ml of homogenate buffer (10 mM NaHC0 3 , 5 mM EDTA, pH 7.5) was added, which was then ho- 
mogenated with a polytron homogenizes The homogenate was centrifuged at 400 xg for 15 minutes, and the resultant 
supernatant was further centrifuged at 100,000xg for 1 hour, to give precipitates of the membrane fraction. The pre- 
cipitates were suspended in 2 ml of assay buffer [25 mM Tris-HCI buffer (pH 7.5) containing 1 mM EDTA, 0.1 % BSA 
(bovine serum albumin), 0.25 mM PMSF, 1 ug/ml pepstatin, 20 ug/ml leupeptin, 10 ug/ml phosphoramidon) and cen- 
trifuged at 1 00,000 xg for 1 hour. The membrane fraction recovered as precipitates was suspended again in 20 ml of 
assay buffer, pipetted, stored at -80°C and thawed just before use. 
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Experimental Example 6 

Measurement of the degree of inhibition of binding to [^^-somatostatin 

5 [0531] The SSTRS-expressing CHO cell membrane fraction prepared in Example 5 was diluted with the assay buffer 
to prepare a solution at a concentration of 3 ng/ml and pipetted into tubes (173 jii/tube). Two \l\ of compound dissolved 
in DMSO and 25 |xl of 200 pM f^lj-somatostatin (Amersham) were added simultaneously thereto. To measure the 
maximum binding, a reaction mixture containing 2 u.l of DMSO and 25 |x] of 200 pM [ 125 l]-somatostatin was prepared. 
To measure nonspecific binding, a reaction mixture containing 2 ut of 1 00 pJvl somatostatin in DMSO and 25 uJ of 200 

10 pM [ 125 J]-somatostatin was also simultaneously prepared. Each reaction mixture was reacted at 25°C for 60 minutes 
and then filtered under suction with a polyethylene imine-treated Whatman glass filter (GF/B). After filtration, the radi- 
oactivity of [ 125 l]-somatostatin remaining on the glass filer was measured with a y counter. 

[0532] The degree of inhibition of binding (%) by each test substance was determined according to the following 
equation: 

15 

The degree of inhibition of binding (%) = (radioactivity 
when the compound was added - radioactivity when DMSO 

20 

solution was added)/(radioactivity when somatostatin was 
added - radioactivity when DMSO solution was added) x 100. 

25 [0533] While the concentration of the test substance was changed, the concentration of the test substance at which 
50% binding was inhibited (IC 50 value) was calculated from Hill plots. 
[0534] The results are shown below: 





Test Compound 


ic 50 


30 


Example 325 


6 nM 




Example 328 


3nM 



Industrial Applicability 

[0535] Since the compounds [compounds of the formula (I) or salts thereof] having an antagonistic activity on GPR14 
of the present invention have a strong antagonistic activity on GPR14, they can be advantageously used as various 
vasoactive drugs (preferably vasoconstriction inhibitor) and for treating various diseases (preferably treating ischemic 
myocardial infarction, congestive heart failure and the like). 

[0536] Further since the compounds of the formula (I) or salts thereof of the present invention have an excellent 
somatostatin receptor-binding activity. Accordingly, compound (I) is useful for treating abnormalities (e.g., diseases 
accompanied by excessive promotion or suppression) in the intracellular information transmission system of mammals, 
diseases accompanied by abnormalities in regulation of cell proliferation, and diseases accompanied by abnormalities 
in production and/or secretion of hormones, growth factors, physiologically active substances, etc. 

Sequence Listing Free Text 

SEQ ID NO:1 

[0537] Synthetic DNA for screening cDNA coding human GPR14 protein 
SEQ ID NO:2 

[0538] Synthetic DNA for screening cDNA coding human GPR14 protein 
SEQ ID NO:5 



[0539] Synthetic DNA oligomer S5-1 based on human SSTR cDNA 
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SEQ ID NO:6 

[0540] Synthetic DNA oligomer S5-2 based on human SSTR cDNA 
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Sequence Listing 

5 

<110> Takeda Chemical Industries, Ltd. 
t0 <120> BI PHENYL COMPOUNDS 

<130> 662532 

15 

<150> JP2000-200118 
20 <151> 200006-28 

<160> 6 

25 

<210> 1 
<211> 37 

30 

<212> DNA 

<213> Artificial Sequence 

35 

<220> 

<223> Synthetic DNA for screening cDNA coding human GPR14 protein 

40 

<400> 1 

45 tegtgagteg accaccatgg cgctgacccc cgagtcc 37 

<210> 2 

50 

<211> 33 
<212> DNA 

55 <213> Artificial Sequence 
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<220> 

<223> Syhthetic DNA for screening cDNA coding human GPR14 protein 
<400> 2 

gcctggacta gtgccgcccc tccgcgtgct cac 33 

<210> 3 
<211> 1215 
<212> DNA 
<213> Human 



<400> 3 



tcgtgagtcg 


accaccatgg 


cgctgacccc 


cgagtccccg 


agcagcttcc 


ctgggctggc 


60 


cgccaccggc 


agctctgtgc 


cggagccgcc 


tggcggcccc 


aacgcaaccc 


tcaacagctc 


120 


ctgggccagc 


ccgaccgagc 


ccagctccct 


ggaggacctg 


gtggccacgg 


gcaccattgg 


180 


gactctgctg 


tcggccatgg 


gcgtggtggg 


cgtggtgggc 


aacgcctaca 


cgctggtggt 


240 


cacctgccgc 


tccctgcgtg 


cggtggcctc 


catgtacgtc 


tacgtggtca 


acctggcgct 


300 


ggccgacctg 


ctgtacctgc 


tcagcatccc 


cttcatcgtg 


gccacctacg 


tcaccaagga 


360 


gtggcacttc 


ggggacgtgg 


gctgccgcgt 


gctcttcggc 


ctggacttcc 


tgaccatgca 


420 


cgccagcatc 


ttcacgctga 


ccgtcatgag 


cagcgagcgc 


tacgctgcgg 


tgctgcggcc 


480 


gctggacacc 


gtgcagcgcc 


ccaagggcta 


ccgcaagctg 


ctggcgctgg 


gcacctggct 


540 


gctggcgctg 


ctgctgacgc 


tgcccgtgat 


gctggccatg 


cggctggtgc 


gccggggtcc 


600 


caagagcctg 


tgcctgcccg 


cctggggccc 


gcgcgcccac 


cgcgcctacc 


tgacgctgct 


660 


cttcgccacc 


agcatcgcgg 


ggcccgggct 


gctcatcggg 


ctgctctacg 


cgcgcctggc 


720 


ccgcgcctac 


cgccgctcgc 


agcgcgcctc 


cttcaagcgg 


gcccggcggc 


cgggggcgcg 


780 


cgcgctgcgc 


ctggtgctgg 


gcatcgtgct 


gctcttctgg 


gcctgcttcc 


tgcccttctg 


840 


gctgtggcag 


ctgctcgccc 


agtaccacca 


ggccccgctg 


gcgccgcgga 


cggcgcgcat 


900 


cgtcaactac 


ctgaccacct 


gcctcaccta 


cggcaacagc 


tgcgccaacc 


ccttcctcta 


960 


cacgctgctc 


accaggaact 


accgcgacca 


cctgcgcggc 


cgcgtgcggg 


gcccgggcag 


1020 
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cgggggaggc cgggggcccg ttccctccct gcagccccgc gcccgcttcc agcgctgttc 1080 
gggccgctcc ctgtcttcct gcagcccaca gcccactgac agcctcgtgc tggccccagc 1140 
ggccccggcc cgacctgccc ccgagggtcc cagggccccg gcgtgagcac gcggaggggc 1200 



<210> 4 
<211> 389 
<212> PRT 
<213> Human 

<400> 4 

Met Ala Leu Thr Pro Glu Ser Pro Ser Ser Phe Pro Gly Leu Ala Ala 

15 10 15 

Thr Gly Ser Ser Val Pro Glu Pro Pro Gly Gly Pro Asn Ala Thr Leu 

20 25 30 

Asn Ser Ser Trp Ala Ser Pro Thr Glu Pro Ser Ser Leu Glu Asp Leu 

35 40 45 

Val Ala Thr Gly Thr He Gly Thr Leu Leu Ser Ala Met Gly Val Val 

50 55 60 

Gly Val Val Gly Asn Ala Tyr Thr Leu Val Val Thr Cys Arg Ser Leu 
65 70 75 80 

Arg Ala Val Ala Ser Met Tyr Val Tyr Val Val Asn Leu Ala Leu Ala 

85 90 95 

Asp Leu Leu Tyr Leu Leu Ser He Pro Phe He Val Ala Thr Tyr Val 

100 105 110 

Thr Lys Glu Trp His Phe Gly Asp Val Gly Cys Arg Val Leu Phe Gly 

115 120 - 125 

Leu Asp Phe Leu Thr Met His Ala Ser He Phe Thr Leu Thr Val Met 
130 135 140 



ggcactagtc caggc 



1215 
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Ser Ser Glu Arg Tyr Ala Ala Val Leu Arg Pro Leu Asp Thr Val Gin 
145 150 155 160 

Arg Pro Lys Gly Tyr Arg Lys Leu Leu Ala Leu Gly Thr Trp Leu Leu 

165 170 175 

Ala Leu Leu Leu Thr Leu Pro Val Met Leu Ala Met Arg Leu Val Arg 

180 185 190 

Arg Gly Pro Lys Ser Leu Cys Leu Pro Ala Trp Gly Pro Arg Ala His 

195 200 205 

Arg Ala Tyr Leu Thr Leu Leu Phe Ala Thr Ser He Ala Gly Pro Gly 

210 215 220 

Leu Leu He Gly Leu Leu Tyr Ala Arg Leu Ala Arg Ala Tyr Arg Arg 
225 230 235 240 

Ser Gin Arg Ala Ser Phe Lys Arg Ala Arg Arg Pro Gly Ala Arg Ala 

245 250 255 

Leu Arg Leu Val Leu Gly He Val Leu Leu Phe Trp Ala Cys Phe Leu 

260 265 270 

Pro Phe Trp Leu Trp Gin Leu Leu Ala Gin Tyr His Gin Ala Pro Leu 

275 280 285 

Ala Pro Arg Thr Ala Arg He Val Asn Tyr Leu Thr Thr Cys Leu Thr 

290 295 300 

Tyr Gly Asn Ser Cys Ala Asn Pro Phe Leu Tyr Thr Leu Leu Thr Arg 
.305 310 315 320 

Asn Tyr Arg Asp His Leu Arg Gly Arg Val Arg Gly Pro Gly Ser Gly 

325 330 335 

Gly Gly Arg Gly Pro Val Pro Ser Leu Gin Pro Arg Ala Arg Phe Gin 

340 345 350 

Arg Cys Ser Gly Arg Ser Leu Ser Ser Cys Ser Pro Gin Pro Thr Asp 

355 360 365 

Ser Leu Val Leu Ala Pro Ala Ala Pro Ala Arg Pro Ala Pro Glu Gly 
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370 375 380 

Pro Arg Ala Pro Ala 
385 

<210> 5 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA oligomer S5-1 based on human SSTR cDNA 
<400> 5 

ggtcgaccac catggagccc ctgttccc 28 

<210> 6 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA oligomer S5-2 based on human SSTR cDNA 
<400> 6 

ccgtcgacac tctcacagct tgctgg 26 

Claims 

1. A compound represented by the formula (I): 



142 



EP 1 295 867 A1 



0 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof, provided that (1) a compound represented by the formula: 




wherein each symbol is as defined above and (2) 4'-[[(methoxya cetyl) methyl amino] methyl]-N-[4-methoxy-3-(4-me- 
thyl-1-piperazinyl)phenyl]-2'-methyl-[1 ,V-biphenyl]-4-carboxamide are excluded. 

A compound represented by formula (I): 



o 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 8 carbon atoms; R 1 and X may be bound to each other to form a 
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ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 and R 3 each represents an optionally substituted hydrocarbon group, and rings B and C each 
represents a further optionally substituted benzene ring, or a salt thereof, provided that 4'-[[(methoxyacetyl)meth- 
ylamino)methyl]-N-[4-methoxy-3-(4-methyl-1 -piperazinyl)phenyl]-2'-methyl-[1 , 1 t -biphenyl]-4-carboxamide is ex- 
cluded. 

The compound according to claim 2, which is represented by the formula (I): 

0 

R*— { 




wherein R 1 represents a hydrogen atom or an optionally substituted hydrocarbon group, X represents a spacer 
whose linear chain moiety is composed of 1 to 8 carbon atoms, R 1 and X may be bound to each other to form a 
ring, A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group, R 2 and R 3 each represents an optionally substituted hydrocarbon group, and rings B and C each 
represents a further optionally substituted benzene ring, or a salt thereof, provided that a compound represented 
by the formula: 




wherein each symbol is as defined above, is excluded. 

The compound according to claim 1, wherein R 1 is (1) hydrogen atom; (2) C^q alky! which may have 1 to 3 
substituents selected from (V) halogen atom, (2') nitro, (3') cyano, (4') oxo, (5') hydroxyl group, (6') thiol, (7') C 1-4 
alkylthio, (8*) amino group, (9') mono-C 1-4 alkytamino, (10') di-C^ alkytamino, (1V) 5- to 6-membered cyclic amino 
selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, 2-oxo- 
1-pyrrolidinyl and 2-oxo-1-piperidinyl, (12*) phenyl-C,^ alkyl, (13') cycloalkyl, (14') carboxyl, (IS 1 ) C 1-4 alkoxy- 
carbonyl, (16') C 7 . 10 aralkyloxy-carbonyl, (17') carbamoyl, (18') mono-C^ alkylcarbamoyl, (19') di-C^ alkytcar- 
bamoyl, (20') alkyl which may be substituted with a halogen atom or C 1-4 alkoxy, (2V) alkoxy which may 
be substituted with a halogen atom or alkoxy, (22*) C 1-4 alkylenedioxy, (23') formyl, (24') C 2 _4 alkanoyl, (25') 
C 1-4 alkylsutfonyl, (26') C 1-4 alkylsulfmyl, (27') sulfamoyl, (28') mono-C^ alkylsulfamoyl, (29*) di-C^ alkylsulfa- 
moyl, (30*) C5_ 14 aryl (which may be substituted with a substituent(s) selected from (V) halogen, (2") nitro, (3") 
cyano, (4 M ) hydroxyl group, (5") thiol, (6") C 1-4 alkylthio, (7 M ) amino, (8") mono-C^ alkylamino, (9") di-C 1-4 alkylami- 
no, (10") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thi- 
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omorpholine, pyrrole and imidazole, (11 n ) phenyl-C^ alkyi, (12") C3.7 cycloalkyl, (13") carboxyl group, (14°) 
alkoxy-carbonyl, (15") C^q aralkyloxy-carbonyl, (16") carbamoyl, (17 n ) mono-C^ alkyl-carbamoyl, (18") dhC 1-4 
alkyl-carbamoyl, (19") C 1-4 alkyi which may be substituted with a halogen atom or C 1-4 alkoxy, (20**) alkoxy 
which may be substituted with a halogen atom or C 1-4 alkoxy, (21") alkylenedioxy. (22") formyl. (23°) 
5 alkanoyl, (24") alkylsulfonyl, (25") C n ^ alkylsulfinyl, (26**) sulfamoyl, (27") mono-C^ alkylsulfamoyl, (28") 

di-C 1-4 alkylsulfamoyl and (29") 5-to 6-membered aromatic monocyclic heterocyclic group), and (3V) 5- to 8-mem- 
bered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing at least 
one of 1 to 3 kinds of he te no atoms selected from oxygen atom, sulfur atom and nitrogen atom (said heterocyclic 
group may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") cyano, (4") oxo, (5") hydroxyl group, 

10 (6") thiol, (7*) C 1-4 alkylthio, (8") amino, (9 M ) mono-C^ alkylamino, ( 1 0") di-C^ ^ alkylamino. (1 1 ") 5- to 6-membered 

cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and im- 
idazole, (12") phenyl-C^ alkyi, (14") cycloalkyl, (15") carboxyl, (16") alkoxy-carbonyl, (17") C 7 . 10 aralky- 
loxy-carbonyl, (18") carbamoyl, (19") mono-C^ alkyl-carbamoyl, (20") di-C 1-4 alkyl-carbamoyl, (21") alkyi 
which may be substituted with a halogen atom or C 1-4 alkoxy, (22") C 1-4 alkoxy which may be substituted with a 

is halogen atom or alkoxy, (23°) alkyi enedioxy, (24") formyl, (25") alkanoyl, (26") alkylsulfonyl, 

and (27") alkylsulfinyl) (hereinafter referred to as substituent group A); (3) cycloalkyl which may have 1 
to 3 substituents selected from the substituent group A; (4) C 2 . 10 alkenyl which may have 1 to 3 substituents 
selected from the substituent group A; (5) cycloalkenyl which may have 1 to 3 substituents selected from the 
substituent group A; (6) C2.n0 alkynyl which may have 1 to 3 substituents selected from the substituent group A; 

20 (7) C5_ 14 aryl which may have 1 to 3 substituents selected from the substituent group A; (8) aryl-C-,^ alkyi 

which may have 1 to 3 substituents selected from the substituent group A; (9) di-C 6 . 14 aryl-C^ alkyi which may 
have 1 to 3 substituents selected from the substituent group A; (10) tri-C^^ aryl-C^ alkyi which may have 1 to 
3 substituents selected from the substituent group A; (11) a group represented by the formula -X'"-G-(CH 2 ) n -J 
wherein X"' represents C n _4 alkyiene or C 2 -4 alkenylene, G is a bond, -O, -S-, -CO-NH- or -NH-CO-, n is an integer 

25 of 0 to 3, J represents (a) C^ A aryl (which may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") 

cyano, (4") hydroxyl group, (5") thiol, (6") C 1-4 alkylthio, (7") amino, (8") mono-C^ alkylamino, (9") di-C^ alkylami- 
no, (10") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thi- 
omorpholine, pyrrole, imidazole, 2-oxo-1-pyrrolidinyl and 2-oxo-1-piperidinyl, (11") phenyl-C 1-4 alkyi, (12") C3.7 
cycloalkyl, (13") carboxyl, (14") alkoxy-carbonyl, (15 M ) C 7 . 10 aralkyloxy-carbonyl, (16") carbamoyl, (17") mo- 

30 no-C^ alkyl-carbamoyl, (18") di-C^ alkyl-carbamoyl, (19") C 1-4 alkyi which may be substituted with a halogen 

atom or C 1-4 alkoxy, (20") C 1-4 alkoxy which may be substituted with a halogen atom or C 1-4 alkoxy, (21") C-,^ 
alkylenedioxy, (22") formyl, (23") C 2 _4 alkanoyl, (24") C 1-4 alkylsulfonyl, (25") alkylsulfinyl, (26") sulfamoyl, 
(27") mono-C^ alkylsulfamoyl, (28") di-C^ alkylsulfamoyl, (29") Cq. u aryl (which may be substituted with a sub- 
stituents) selected from (1"') halogen, (2'") nitro, (3'") cyano, (4'") hydroxyl group, (5"') thiol, (6"') C-,^ alkylthio, 

35 (7 ,n ) amino, (8'") mono-C-,^ alkylamino, (9"') di-C^ alkylamino, (10 m ) 5- to 6-membered cyclic amino selected 

from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (11"') phe- 
nyl-C^ alkyi, (12"') cycloalkyl, (13'") carboxyl group, (14"') O,^ alkoxy-carbonyl, (15'") C 7 . 10 aralkyloxy-car- 
bonyl, (16"') carbamoyl, (17"') mono-C 1-4 alkyl-carbamoyl, (18*") di-C^ alkyl-carbamoyl, (19'") alkyi which 
may be substituted with a halogen atom or alkoxy, (20"') alkoxy which may be substituted with a halogen 

40 atom or C 1-4 alkoxy, (21 '") alkylenedioxy, (22"*) formyl, (23*") C 2 _4 alkanoyl, (24"') alkylsulfonyl, (25"') 

alkylsulfinyl, (26"') sulfamoyl, (27 m ) mono-C 1-4 alkylsulfamoyl, (28"') di-C^ alkylsulfamoyl, and (29 m ) 5-to 6-mem- 
bered aromatic monocyclic heterocyclic group), and (30") 5- to 8-membered aromatic heterocyclic group or satu- 
rated or unsaturated non-aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected 
from oxygen atom, sulfur atom and nitrogen atom (said heterocyclic group may have 1 to 3 substituents selected 

45 from (V") halogen, (2"') nitro. (3"') cyano, (4 m ) oxo, (5 m ) hydroxyl group, (6"') thiol, (7"') alkylthio, (8"') amino, 

(9 m ) mono-C 1-4 alkylamino, (10 m ) di-C 1-4 alkylamino, (11-) 5- to 6-membered cyclic amino selected from tetrahy- 
dropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (12"') phenyl-C 1-4 alkyi, (13"') 
C3.7 cycloalkyl, (14 m ) carboxyl, (15"') C 1-4 alkoxy-carbonyl, (16 m ) C 7 _ 10 aralkyloxy-carbonyl, (17"') carbamoyl, (18'") 
mono-C 1-4 alkyl-carbamoyl, (1 9"') di-C-,^ alkyl-carbamoyl, (20'") C-,^ alkyi which may be substituted with a halogen 

50 atom or alkoxy, (2V") C 1-4 alkoxy which may be substituted with a halogen atom or alkoxy, (22'") C 1-4 

alkylenedioxy, (23"') formyl, (24"') C 2 ^ alkanoyl, (25'") alkylsulfonyl and (26 m ) C 1-4 alkylsulfinyl) (hereinafter 
referred to as substituent group B), or (b) a 5- to 8-membered aromatic heterocyclic group containing at least one 
of 1 to 3 kinds of heterocyclic groups selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic 
heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B); or (12) a group 

55 represented by the formula -X""-L-(CH 2 ) n -M wherein X"" represents a bond oraC M alkyiene group which may 

have 1 to 3 substituents selected from the substituent group A, L represents (a) a bond, (b) C^q aryl which may 
have 1 to 3 substituents selected from the substituent group B, (c) a 5- to 8-membered aromatic heterocyclic group 
containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom 
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(said aromatic heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B), (d) 
-O- (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, and M represents amino group, guanidino group, 
sulfamoyl group, carbamoyl group or hydroxyl group, 

X represents the following saturated divalent groups wherein some bonds may have been converted into 
5 unsaturated bonds: 



(1) -(CH 2 ) f1 -, wherein f1 represents an integer of 1 to 12, 

(2HCH 2 )g 1 -X 1 -(CH 2 )g2-. wherein g1 and g2 are the same or different, and represent an integer of 0 to 11, 
provided that the sum of g1 and g2 is 0 to 11, and X 1 represents NH, O, S, SO or SO^ or 
10 (3) -(CH 2 ) h1 -X 1 -(CH 2 ) h2 -X2-(CH2) h 3- wherein hi, h2 and h3 are the same or different, and represent an integer 

of 0 to 1 0, provided that the sum of hi, h2 and h3 is 0 to 10, and X 1 and X 2 each represents NH, O, S, SO or 
S0 2 provided that when h2 is 0, X 1 and/or X 2 preferably represent NH, 

A represents (1)r(a) C<mo alkyl which may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3 n ) 

is cyano, (4") oxo, (5 n ) hydroxyl group, (6") thiol, (7") C 1-4 alkylthio, (8") amino, (9") mono-C 1-4 alkylamino, (10") 

di-C 1-4 alkylamino, (11") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, 
morpholine, thiomorpholine, pyrrole and imidazole, (12") phenyl-C,^ alky!, (13") C^j cycloalkyl, (14") carboxyl, 
(15 M ) alkoxy-carbonyl, (16") C 7 . 10 aralkyloxy-carbonyl, (17") carbamoyl, (18") mono-C,^ alkyl-carbamoyl, 
(19") di-C 1-4 alkyl-carbamoyl, (20") alkyl which may be substituted with a halogen atom or C 1>4 alkoxy, (21") 

20 alkoxy which may be substituted with a halogen atom or alkoxy, (22") alkylenedioxy, (23") formyl, 

(24") C 2 ^ alkanoyl, (25") C 1-4 alkylsurfonyl and (26") C,^ alkylsulfinyl (hereinafter referred to as substituent group 
C), (b) C 3 _8 cycloalkyl which may have 1 to 3 substituents selected from the substituent group C, (c) C 2 _io alkenyl 
which may have 1 to 3 substituents selected from the substituent group C, (d) cycloalkenyl which may have 
1 to 3 substituents selected from the substituent group C, (e) C 2 . 10 alkynyl which may have 1 to 3 substituents 

25 selected from the substituent group C, (f) Cq, u aryl which may have 1 to 3 substituents selected from the substituent 

group C, (g) C^ 4 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group C, (h) 
di_c 6-i4 aryl-C-,^ alkyl which may have 1 to 3 substituents selected from the substituent group C, (i) tri-C6_ 14 
aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group C, (j) a 5- to 8-membered 
aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing at least one 

30 of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, which may have 1 to 3 

substituents selected from the substituent group C, (k) acyl selected from formyl, C^q alkyl-carbonyl, cy- 
cle alkyl-carbo ny I, C 2 . 10 alkenyl-carbonyl, cycloalkenyl-carbonyl, C 2 . 10 alkynyl-carbonyl, C^ 4 arylcarbonyl, 
C^ 14 aryl-C^ alkyl-carbonyl, di-Ce^ aryl-C^ alkyl-carbonyl, tri-C6_ 14 aryl-C^ alkyl-carbonyl, C^q alkylsulfonyl, 
C3_e cycloalkylsulfonyl, C 2 . 10 alkenylsulfonyl, cycloalkenylsulfonyl, C 2 _ 10 alkynylsulfonyl, C 6 _ 14 arylsulfonyl, 

35 C 6-14 aryl-C^ alkylsulfonyl, di-C^ 14 aryl-C,^ alkylsurfonyl or tri-C^ aryl-C^ alkylsurfonyl (said acyi optionally 

having 1 to 3 substituents selected from the substituent group C), or (I) amino which may have 1 to 2 substituents 
selected from acyl groups wherein a 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated 
non-aromatic heterocyclic group containing a least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, 
sulfur atom and nitrogen atom has been bound to carbonyl orsulfonyl (said acyl optionally having 1 to 3 substituents 

40 selected from the substituent group C); or (2) cyclic amino which may have 1 to 3 substituents selected from (a) 

halogen, (b) nitro, (c) cyano, (d) hydroxyl group, (e) thiol, (f) amino, (g) carboxyl, (h) optionally halogenated G,^ 
alkyl, (i) optionally halogenated C,^ alkoxy, (j) formyl, (k) C 2-4 alkanoyl and (I) C,^ alkylsurfonyl; or (3) a group 
formed by removing one hydrogen atom from a 5- to 8-membered aromatic monocyclic heterocyclic ring or satu- 
rated or unsaturated non-aromatic monocyclic heterocyclic group containing one nitrogen atom and one to three 

45 kinds of 1 to 4 heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom or by removing one hydrogen 

atom from a ring wherein 2 or 3 the same or different rings selected from the above monocyclic rings have been 
fused (said heterocyclic group optionally having 1 to 3 substituents selected from the substituent group C), 

R 2 represents (1) C V10 alkyl which may have 1 to 3 substituents selected from the substituent group A; (2) 
C3-8 cycloalkyl which may have 1 to 3 substituents selected from the substituent group A; (3) C 2 . 10 alkenyl which 

50 may have 1 to 3 substituents selected from the substituent group A; (4) cycloalkenyl which may have 1 to 3 

substituents selected from the substituent group A; (5) C 2 . 10 alkynyl which may have 1 to 3 substituents selected 
from the substituent group A; (6) C 6 _ 14 aryl which may have 1 to 3 substituents selected from the substituent group 
A; (7) Cg. 14 ary1-C 1-6 alkyl which may have 1 to 3 substituents selected from the substituent group A; (8) di-C6_ 14 
aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group A; (9) tri-Ce. 14 aryl-C^ alkyl 

55 which may have 1 to 3 substituents selected from the substituent group A; (10) the formula -X'"-G-(CH 2 ) n -J, wherein 

X'" represents C 1-4 alkylene or C 2 ^ alkenylene, G represents a bond, -O-, -S-, -CO-NH- or-NH-CO-, n is an integer 
of 0 to 3, and J represents (a) Ce_ 14 aryl (which may have 1 to 3 substituents selected from the substituent group 
B) or (b) a 5- to 8-membered aromatic heterocyclic group which may have at least one of 1 to 3 kinds of heteroatoms 
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selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic group optionally having 1 
to 3 substituents selected from the substituent group B); (11) a group represented by the formula -X""-L-{CH2) n - 
M, wherein X™ represents a bond or C 1-4 alkylene which may have 1 to 3 substituents selected from the substituent 
group A, and L represents (a) a bond, (b) C^ Q aryl which may have 1 to 3 substituents selected from the substituent 
group B, (c) a 5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms 
selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic group optionally having 1 
to 3 substituents selected from the substituent group B), (d) -O-, (e) -S- f (f) -CO-NH- or (g) -NH-CO-, n is an integer 
of 0 to 3, M represents an amino group, guanidino group, sulfamoyl group, carbamoyl group or hydroxy! group; or 
(12) (a) C^q alkyl which may have 1 to 3 substituents selected from the substituent group C, (b) cycloalkyl 
which may have 1 to 3 substituents selected from the substituent group C, (c) C^o a!ken y' which may have 1 to 
3 substituents selected from the substituent group C, (d) cycloalkenyl which may have 1 to 3 substituents 
selected from the substituent group C, (e) C^-io alkynyl which may have 1 to 3 substituents selected from the 
substituent group C, (f) Cs_ 14 aryl which may have 1 to 3 substituents selected from the substituent group C, (g) 
Ce_ 14 aryt-Ci-e alkyl which may have 1 to 3 substituents selected from the substituent group C, (h) di-Cg.^ aryl-C^ 
alkyl which may have 1 to 3 substituents selected from the substituent group C, (i) tri-C 6 _ 14 aryl-C*,^ alkyl which 
may have 1 to 3 substituents selected from the substituent group C, (j) a 5- to 8-membered aromatic heterocyclic 
group or saturated or unsaturated non-aromatic heterocyclic group containing at least one of 1 to 3 kinds of het- 
eroatoms selected from oxygen atom, sulfur atom and nitrogen atom, which may have 1 to 3 substituents selected 
from the substituent group C, (k) acyl selected from formyl, C^q alkyl-carbonyl, cycloalkyl-carbonyl, C 2 _ 10 
alkenyl-carbonyl, cycloalkenyl-carbonyl, C 2 _ 10 alkynyl-carbonyl, C^.^ arylcarbonyl, C^ u aryl-C^ alkyl-car- 
bonyl, di-C6_ 14 aryl-C^ alkyl-carbonyl, tri-Cg.^ aryl-C^ alkyl-carbonyl, C^ 0 alkylsurfonyl, cycloalkylsutfonyl, 
C 2 _io alkenylsurfonyl, cycloalkenylsulfonyl, C 2 _ 10 alkynylsulfonyl, C 6 _ 14 arylsulfonyl, C5_ 14 aryl-C-,^ alkylsurfo- 
nyl, di-Ce. 14 aryl-C 1 _ 6 alkylsurfonyl or tri-Cg-u aryl-C^ alkylsurfonyl (said acyl optionally having 1 to 3 substituents 
selected from the substituent group C), or (I) amino which may have 1 to 2 substituents selected from acyl groups 
wherein a 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic 
group containing a least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen 
atom has been bound to a carbonyl or sulfonyl group (said acyl optionally having 1 to 3 substituents selected from 
the substituent group C), and 

R 3 represents (1) C uw alkyl which may have 1 to 3 substituents selected the substituent group A; (2) 
cycloalkyl which may have 1 to 3 substituents selected from the substituent group A; (3) C^o alkenyl which may 
have 1 to 3 substituents selected from the substituent group A; (4) cycloalkenyl which may have 1 to 3 sub- 
stituents selected from the substituent group A; (5) C 2 _ 10 alkynyl which may have 1 to 3 substituents selected from 
the substituent group A; (6) Cg_ 14 aryl which may have 1 to 3 substituents selected from the substituent group A; 
(7) Cg_ 14 aryl-C-j^ alkyl which may have 1 to 3 substituents selected from the substituent group A; (8) di-C5_ 14 
ar y | - c i-6 a,k y | which may have 1 to 3 substituents selected from the substituent group A; (9) tri-C 6 _ 14 aryl-C^ alkyl 
which may have 1 to 3 substituents selected from the substituent group A; (10) a group represented by the formula 
-X m -G-(CH 2 ) n -J, wherein X ,H represents C-,^ alkylene or C 2-4 alkenylene, G represents a bond, -O-, -S-, -CO-NH- 
or -NH-CO-, n is an integer of 0 to 3, and J represents (a) a C6_ 14 aryl group (which may have 1 to 3 substituents 
selected from the substituent group B) or (b) a 5- to 8-membered aromatic heterocyclic group which may have at 
least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic 
heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B); or (11) a group 
represented by the formula -X""-L-(CH 2 ) n -M, wherein X"" represents a bond or C,^ alkylene which may have 1 to 
3 substituents selected from the substituent group A, and L represents (a) a bond, (b) C^q aryl (which may have 
1 to 3 substituents selected from the substituent group B), or (c) a 5- to 8-membered aromatic heterocyclic group 
containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom 
(said aromatic heterocyclic group optionally having 1 to 3 substituents selected from the substituent group B), (d) 
-O-, (e) -S-. (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, M represents amino group, guanidino group, 
sulfamoyl group, carbamoyl group or hydroxy! group. 

The compound according to claim 2, wherein R 1 is (1) hydrogen atom; (2) C^ 0 alky! which may have 1 to 3 
substituents selected from (V) halogen atom, (2') nitro, (3") cyanc, (4*) oxo, (5') hydroxyl group, (6') thiol, (7') C-,^ 
alkylthio, (8*) amino group, (9*) mono-C-,^ alkylamino, (10*) di-C^ alkylamino, ( 1V) 5- to 6-membered cyclic amino 
selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole, imidazole, 2-oxo- 
1-pyrro!idinyl and 2-oxo-1-piperidinyl, (12') phenyl-C^ alkyl, (13') C3.7 cycloalkyl, (14') carboxyl, (15') alkoxy- 
carbonyl, (16') C 7 . 10 aralkyloxy-carbonyl, (17') carbamoyl, (18*) mono-C^ alkyl carbamoyl, (19') di-C,^ alkylcar- 
bamoyl, (20') alkyl which may be substituted with a halogen atom or C 1-4 alkoxy, (2V) C-,^ alkoxy which may 
be substituted with a halogen atom or alkoxy, (22') C 1-4 alkylenedioxy, (23') formyl, (24') C 2-4 alkanoyl, (25') 
C lw4 alkylsurfonyl, (26') alkylsulfinyl, (27') sulfamoyl, (28*) mono-C^ alkylsulfamoyl, (29') di-C^ alkylsulfa- 
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moyl, (30*) aryl (which may be substituted with a substituent(s) selected from (1 M ) halogen, (2") nitro, (3 n ) 
cyano, (4") hydroxyl group, (5") thiol, (6") alkylthio, (T) amino, (8 n ) mono-C 1-4 alkytamino, (9") di-C^ alkylami- 
no, (10") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thi- 
omorpholtne, pyrrole and imidazole, (11") phenyl-C,^ alkyl, (12") 03.7 cycloalkyl, (13") carboxyl group, (14") 

5 alkoxy-carbonyl, (15") C 7 . 10 aralkyloxy-carbonyl, (16") carbamoyl, (17") mono-C^ alkyl-carbamoyl, (18") di-C-,^ 

alkyl-carbamoyl, (19") C 1<4 alkyl which may be substituted with a halogen atom or C 1-4 alkoxy, (20") C 1-4 alkoxy 
which may be substituted with a halogen atom or C,^ alkoxy, (21") alkylenedioxy, (22") formyl, (23") C 2 ^ 
alkanoyl, (24") alkylsulfonyl, (25") alkylsulfinyl, (26") sulfamoyl, (27") mono-C^ alkylsuffamoyl, (28") 
di-C 1-4 alkylsulfamoyl, and (29") 5-to 6-membered aromatic monocyclic heterocyclic group), or (31 ') 5- to 8-mem- 

10 bered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing at least 

one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said heterocyclic 
group may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") cyano, (4") oxo, (5") hydroxyl group, 
(6") thiol, (7") C 1-4 alkylthio, (8") amino, (9") mono-C^ alkylamino, (1 0") di-C 1-4 alkylamino, (11 ") 5- to 6-membered 
cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and im- 

15 idazole, (12") phenyl-C^ alkyl, (14") cycloalkyl, (15") carboxyl, (16") alkoxy-carbonyl, (17") C?^ 0 aralky- 

loxy-carbonyl, (18") carbamoyl, (19") mono-C^ alkyl-carbamoyl, (20") di-C-,^ alkyl-carbamoyl, (21") alkyl 
which may be substituted with a halogen atom or alkoxy, (22") C-,^ alkoxy which may be substituted with a 
halogen atom or alkoxy, (23") alkylenedioxy, (24 M ) formyl, (25") C 2 ^ alkanoyl, (26") alkylsulfonyl and 
(27") alkylsulfinyl) (hereinafter referred to as substituent group D); (3) cycloalkyl which may have 1 to 3 

20 substituents selected from the substituent group D; (4) C 2 . 10 alkenyl which may have 1 to 3 substituents selected 

from the substituent group D; (5) C 3 _gCycloalkenyl which may have 1 to 3 substituents selected from the substituent 
group D; (6) C 2 _ 10 alkynyl which may have 1 to 3 substituents selected from the substituent group D; (7) aryl 
which may have 1 to 3 substituents selected from the substituent group D; (8) C^ 4 aryl-C^ alkyl which may have 
1 to 3 substituents selected from the substituent group D; (9) di-Cg_ 14 aryl-C-,^ alkyl which may have 1 to 3 sub- 

25 stituents selected from the substituent group D; (10) tri-C 6 _ 14 aryl-C^ alkyl which may have 1 to 3 substituents 

selected from the substituent group D; (11) a group represented by the formula -X'"-G-(CH 2 ) n -J, wherein X"' rep- 
resents alkylene or C 2 ^ alkenylene, G is a bond, -O-, -S-, -CO-NH- or -NH-CO-, n is an integer of 0 to 3, J 
represents (a) aryl (which may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") cyano, 
(4") hydroxyl group, (5") thiol, (6") alkylthio, (7") amino, (8") mono-C^ alkylamino, (9") di-C^ alkylamino, 

30 (1 o") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, morpholine, thiomor- 

pholine, pyrrole, imidazole, 2-oxo-1-pyrrolidinyl and 2-oxo-1-piperidinyl, (11") phenyl-C,^ alkyl, (12") cy- 
cloalkyl, (13") carboxyl, (14") alkoxy-carbonyl, (15") C 7 . 10 aralkyloxy-carbonyl, (16") carbamoyl, (17") mo- 
no-C^ alkyl-carbamoyl, (18") di-C w alkyl-carbamoyl, (19") alkyl which may be substituted with a halogen 
atom or C 1-4 alkoxy, (20") alkoxy which may be substituted with a halogen atom or C 1-4 alkoxy, (21") 

35 alkylenedioxy, (22") formyl, (23") C 2 ^ alkanoyl, (24") alkylsulfonyl, (25") alkylsulfinyl, (26") sulfamoyl, 

(27") mono-C^ alkylsulfamoyl, (28") di-C^ alkylsulfamoyl, (29") C^ 4 aryl (which may be substituted with a sub- 
stituent selected from (1 m ) halogen, (2*") nitro, (3'") cyano, (4"') hydroxyl group, (5"') thiol, (6 m ) C 1-4 alkylthio, (7 m ) 
amino, (8'") mono-C^ alkylamino, (9"') di-C 1-4 alkylamino, (10'") 5- to 6-membered cyclic amino selected from 
tetrahydropyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (11"') phenyl-C,^ 

40 alkyl, (12"') cycloalkyl, (13"*) carboxyl group, (14"') C 1-4 alkoxy-carbonyl, (15"*) C 7 _ 10 aralkyloxy-carbonyl, (16'") 

carbamoyl, (17'") mono-C^ alkyl-carbamoyl, (18'") di-C 1w4 alkyl-carbamoyl, (19"') C 1-4 alkyl which may be substi- 
tuted with a halogen atom or C-,^ alkoxy, (20'") alkoxy which may be substituted with a halogen atom or 
alkoxy, (21"') alkylenedioxy, (22"') formyl, (23 m ) C 2 ^ alkanoyl, (24'") alkylsulfonyl, (25 m ) alkylsulfinyl, 
(26"') sulfamoyl, (27'") mono-C^ alkylsulfamoyl, (28"') di-C^ alkylsulfamoyl and (29"') 5-to 6-membered aromatic 

45 monocyclic heterocyclic group), or (30") 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated 

non-aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, 
sulfur atom and nitrogen atom (said heterocyclic group may have 1 to 3 substituents selected from (V") halogen, 
(2'") nitro, (3 m ) cyano, (4'") oxo, (5"') hydroxyl group, (6 m ) thiol. (7'") alkylthio, (8'") amino, (9"') mono-C^ 
alkylamino, (10 m ) di-C^ alkylamino, (11"') 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piper- 

50 azine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (1 2'") phenyl-C^ alkyl, (13"') C3.7 cycloalkyl, 

(14"') carboxyl, (15'") C 1-4 alkoxy-carbonyl, (16'") C 7 . 10 aralkyloxy-carbonyl, (17'") carbamoyl, (18"') mono-C 1-4 
alkyl-carbamoyl, (19'") di-C 1-4 alkyl-carbamoyl, (20 m ) C 1-4 alkyl which may be substituted with a halogen atom or 
alkoxy, (21 w ) C 1-4 alkoxy which may be substituted with a halogen atom or alkoxy, (22 m ) alkylene- 
dioxy, (23'") formyl, (24'") C 2 ^ alkanoyl, (25 m ) alkylsulfonyl and (26 m ) alkylsulfinyl) (hereinafter referred 

55 to as substituent group E), or (b) a 5- to 8-membered heterocyclic group containing at least one of 1 to 3 kinds of 

heterocyclic groups selected from oxygen atom, sulfur atom and nitrogen atom, said aromatic heterocyclic group 
optionally having 1 to 3 substituents selected from the substituent group E; or (12) a group represented by the 
formula -X""-L-(CH 2 ) n -M, wherein X"" represents a bond or a C 1-4 alkylene group which may have 1 to 3 substit- 
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uents selected from the substituent group D, L represents (a) a bond, (b) C^q aryl which may have 1 to 3 sub- 
stituents selected from the substituent group E, (c) a 5- to 8-membered aromatic heterocyclic group containing at 
least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic 
heterocyclic group optionally having 1 to 3 substituents selected from the substituent group E), (d) -O-, (e) -S-, (f) 
5 -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, and M represents an amino group, guanidino group, sulfamoyl 

group, carbamoyl group or hydroxyl group, 

X represents the following saturated divalent groups wherein some bonds may have been converted into 
unsaturated bonds: 

10 (1) -(CHjfo-. wherein f1 represents an integer of 1 to 8, 

(2) -<CH 2 ) g1 -X 1 -<CH 2 )g 2 - t wherein g1 and g2 are the same or different, and represent an integer of 0 to 7, 
provided that the sum of g1 and g2 is 0 to 7, and X 1 represents NH, O, S, SO or SO^ or 

(3) -(CH 2 )hrX 1 -(CH 2 )h2- x2 -( CH 2)h3-' wherein hi , h2 and h3 are the same or different, and represent an integer 
of 0 to 6, provided that the sum of hi , h2 and h3 is 0 to 6, and X 1 and X 2 each represent NH, O, S, SO or SO z 

15 provided that when h2 is 0, X 1 and/or X 2 preferably represent NH, 

A represents (1) (a) C V10 alky! which may have 1 to 3 substituents selected from (1") halogen, (2") nitro, (3") 
cyano, (4") oxo, (5") hydroxyl group, (6") thiol, (7") C,^ alkylthio, (8") amino, (9") mono-C 1-4 alkylamino, (10") 
di-C 1-4 alkylamino, (11") 5- to 6-membered cyclic amino selected from tetrahydropyrrole, piperazine, piperidine, 

20 morpholine, thiomorpholine, pyrrole and imidazole, (12") phenyl-C^ alkyl, (13") C^y cycloalkyl, (14") carboxyl, 

(1 5") alkoxy-carbonyl, (1 6") C 7 . 10 aralkyloxy-carbonyl, (17 M ) carbamoyl, (18") mono-C^ alkyl-carbamoyl, (19") 
di-C^ alkyl-carbamoyl, (20") alkyl which may be substituted with a halogen atom or C 1-4 alkoxy, (21") 
alkoxy which may be substituted with a halogen atom or alkoxy, (22") alkylenedioxy, (23") formyl, (24") 
C 2-4 alkanoyl, (25") C,^ alkylsulfonyl and (26") C 1-4 alkylsulfinyl (hereinafter referred to as substituent group F), 

25 (0) £3-6 cycloalkyl which may have 1 to 3 substituents selected from the substituent group F, (c) C^q alkenyl which 

may have 1 to 3 substituents selected from the substituent group F, (d) cycloalkenyl which may have 1 to 3 
substituents selected from the substituent group F, (e) C 2 . 10 alkynyl which may have 1 to 3 substituents selected 
from the substituent group F, (f) Ce_ 14 aryl which may have 1 to 3 substituents selected from the substituent group 
F, (g) C6_ 14 aryl-C 1-6 alkyl which may have 1 to 3 substituents selected from the substituent group F, (h) di-C & . 14 

30 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group F, (i) tri-C6_ 14 aryl-C^ alkyl 

which may have 1 to 3 substituents selected from the substituent group F, (j) a 5- to 8-membered aromatic hete- 
rocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing at least one of 1 to 3 kinds 
of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, which may have 1 to 3 substituents 
selected from the substituent group F, (k) acyl selected from formyl, C^io alkyl-carbonyl, cycloalkyl-carbonyl, 

35 C 2 . 10 alkenyl-carbonyl, cycloalkenyl-carbonyl, C 2 . 10 alkynyl-carbonyl, Ce_ 14 arylcarbonyl, C^^ aryl-C^ alkyl- 

carbonyl, di-C6_ 14 aryl-C^ alkyl-carbonyl, tri-C^^ aryl-C^ alkyl-carbonyl, C^q alkylsulfonyl, cycloalkylsul- 
fonyl, C 2 . 10 alkenylsulfonyl, cycloalkenylsulfonyl, C 2 . 10 alkynylsulfonyl, C^ 4 arylsulfonyl, C6_ 14 aryl-C^ alkyl- 
sulfonyl, di-C6. 14 aryi-C-,.6 alkylsulfonyl ortri-Cg.^ aryl-C^ alkylsulfonyl (said acyl optionally having 1 to 3 sub- 
stituents selected from the substituent group F, or (I) amino which may have 1 to 2 substituents selected from acyl 

40 wherein a 5- to 8-membered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic 

group containing a least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen 
atom has been bound to carbonyl or sulfonyl (said acyl optionally having 1 to 3 substituents selected from the 
substituent group F); or (2) cyclic amino which may have 1 to 3 substituents selected from (a) halogen, (b) nitro, 
(c) cyano, (d) hydroxyl group, (e) thiol, (f) amino, (g) carboxyl, (h) optionally halogenated alkyl, (i) optionally 

45 halogenated alkoxy, (j) formyl, (k) C 2 ^ alkanoyl and (I) C 1-4 alkylsulfonyl; or (3) a group formed by removing 

one hydrogen atom from a 5- to 8-membered aromatic monocyclic heterocyclic ring or saturated or unsaturated 
non-aromatic monocyclic heterocyclic ring containing one nitrogen atom and one to three kinds of 1 to 4 heter- 
oatoms selected from an oxygen atom, a sulfur atom and a nitrogen atom or by removing one hydrogen atom from 
a ring wherein 2 or 3 the same or different rings selected from the above monocyclic rings have been condensed 

50 (said heterocyclic group optionally having 1 to 3 substituents selected from the substituent group F), 

R 2 and R 3 each represents (1) C 1 . l0 alkyl which may have 1 to 3 substituents selected the substituent group 
D; (2) cycloalkyl which may have 1 to 3 substituents selected from the substituent group D; (3) C^q alkenyl 
which may have 1 to 3 substituents selected from the substituent group D; (4) cycloalkenyl which may have 
1 to 3 substituents selected from the substituent group D; (5) C 2 . 10 alkynyl which may have 1 to 3 substituents 

55 selected from the substituent group D; (6) Ce_ 14 aryl which may have 1 to 3 substituents selected from the substit- 

uent group D; (7) Cg.^ aryl-C,^ alkyl which may have 1 to 3 substituents selected from the substituent group D; 
(8) dHC6_ 14 aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group D; (9) tri-C 6 _ 14 
aryl-C^ alkyl which may have 1 to 3 substituents selected from the substituent group D; (10) the formula 
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-X m -(CH 2 ) n -J, wherein X m represents alkylene or C 2 ^ alkenylene, G represents a bond, -0- f -S-, -CO-NH- or 
-NH-CO-. n is an integer of 0 to 3, and J represents (a) C^ A aryl which may have 1 to 3 substituents selected 
from the substituent group E or (b) a 5- to 8-membered aromatic heterocyclic group which may have at least one 
of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic 
group optionally having 1 to 3 substituents selected from the substituent group E), or (11) a group represented by 
the formula -X m, -L-(CH 2 ) n -M, wherein X"" represents a bond or alkylene which may have 1 to 3 substituents 
selected from the substituent group D, and L represents (a) a bond, (b) C5_ 10 aryl which may have 1 to 3 substituents 
selected from the substituent group E, (c) a 5- to 8-membered aromatic heterocyclic group containing at least one 
of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom (said aromatic heterocyclic 
group optionally having 1 to 3 substituents selected from the substituent group E), (d) -O-, (e) -S-, (f) -CO-NH- or 
(g) -NH-CO-, n is an integer of 0 to 3, M represents an amino group, guanidino group, sulfamoyl group, carbamoyl 
group or hydroxyl group. 

A compound represented by the formula: 



o 




wherein each symbol is as defined in claim 2, or a salt thereof. 
A compound represented by the formula: 



0 




wherein each symbol is as defined in claim 2, or a salt thereof. 
A compound represented by the formula: 
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5 



10 




is wherein each symbol is as defined in claim 2, or a salt thereof. 

9. The compound according to claim 2, wherein the group represented by the formula: 



I , n \ 



is a group represented by the formula: 



so | ; 

— N— X— A 

wherein R 1 represents (1) hydrogen atom, (2) C^q alkyl, (3) cycloalkyl, (4) C 2 _ 10 alkenyl, (5) cycloalkenyl, 

35 (6) C 2 . 10 alkynyl, (7) aryl, (8) aryl-C^ alkyl, (9) di-C^ aryl-C^ alkyl, (10) tri-C^ aryl-C^ alkyl, (11) 

a group represented by the formula -X'"-G-(CH 2 ) n -J, wherein X"' represents a alkylene group or C 2 _4 alke- 
nylene group, G represents a bond, -O, -S-, -CO-NH- or -NH-CO-, n is an integer of 0 to 3, J represents (a) C&_ u 
aryl or (b) a 5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms 
selected from oxygen atom, sulfur atom and nitrogen atom, or (1 2) a group represented by the formula -X" M - 

40 L-(CH 2 ) n -M, wherein X"" represents a bond or a alkylene group, L represents (a) a bond, (b) C^q aryl, (c) a 

5- to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from 
oxygen atom, sulfur atom and nitrogen atom, (d) -O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 
3, and M represents an amino group, guanidino group, sulfamoyl group, carbamoyl group or hydroxyl group, X' 
represents alkylene, R 4 and R 5 each represents hydrogen atom or alkyl (which may have 1 to 3 substit- 

45 uents selected from (i) halogen, (ii) nitro, (iii) cyano, (iv) hydroxyl group, (v) thiol, (vi) C 1-4 alkylthio, (vii) amino, 

(viii) mono-C-,^ alkyiamino, (ix) di-C^ alkylamino, (x) 5- to 6-membered cyclic amino selected from tetrahydro- 
pyrrole, piperazine, piperidine, morpholine, thiomorpholine, pyrrole and imidazole, (xi) carboxyl, (xii) C 1-4 alkoxy- 
carbonyl, (xiii) C 7 . 10 aralkyloxy-carbonyl, (xiv) carbamoyl, (xv) mono-C^ alkyl-carbamoyl, (xvi) di-C^ alkyl-car- 
bamoyl, (xvii) alkyl which may be substituted with a halogen atom or alkoxy, (xviii) C-,^ alkoxy which may 

so be substituted with a halogen atom or C 1-4 alkoxy, (xix) alkylenedioxy, (xx) phenyl-C^ alkyl, (xxi) C3.7 cy- 

cloalkyl, (xxii) formyl, (xxiii) C 2-4 alkanoyt, (xxiv) alkylsulfonyl and (xxv) alkylsulfinyl), and R 4 and R 5 
together with their adjacent nitrogen atom may be bound to each other to form a 3- to 8-membered cyclic amino 
group. 

55 10. The compound according to claim 9, wherein each of R 4 and R 5 is hydrogen atom. 

11. The compound according to claim 9, wherein R 4 and R 5 are bound to each other to form a 3- to 8-membered 
saturated nitrogen-containing heterocyclic ring. 
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12. The compound according to claim 2, wherein the group represented by the formula: 

— N— X— A 

is a group represented by the formula: 




wherein X" represents a bond or alkylene, and rings D and E each represents a 3- to 8-membered saturated 
nitrogen-containing heterocyclic ring. 

13. The compound according to claim 2, wherein R 2 is a group represented by the formula -X m -G-(CH 2 ) n -J wherein 
X m represents a alkylene group or C 2 _4 alkenylene group, G represents a bond, -O-, -S-, -CO-NH- or-NH-CO-, 
n is an integer of 0 to 3, J represents (a) a Cg_i4 aryl group (which may have 1 to 3 substituents selected from (i) 
halogen, (ii) hydroxy! group, (iii) alkyl which may be substituted with a halogen atom or alkoxy, (iv) C 1-4 
alkoxy which may be substituted with a halogen atom or alkoxy and (v) sulfamoyl), or (b) a 5- to 8-membered 
aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, 
sulfur atom and nitrogen atom. 

14. The compound according to claim 2, wherein R 2 is a group represented by the formula -X M "-L-(CH 2 ) n -M wherein 
X ,m represents a bond or a alkylene group, L represents (a) a bond, (b) aryl, (c) a 5- to 8-membered 
aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from oxygen atom, 
sulfur atom and nitrogen atom, (d)-O-, (e) -S-, (f) -CO-NH- or (g) -NH-CO-, n is an integer of 0 to 3, and M represents 
an amino group, guanidino group, sulfamoyl group, carbamoyl group or hydroxyl group. 

15. The compound according to claim 2, wherein R 3 represents a group represented by the formula -(CH 2 ) p -T, wherein 
p is an integer of 1 to 6 t T represents (a) C^ u aryl (which may have 1 to 3 substituents selected from (i) halogen, 
(ii) hydroxyl group, (iii) phenyl-C^ alkyl, (iv) carboxyl, (v) C-,^ alkoxy-carbonyl, (vi) alkyl which may be sub- 
stituted with a halogen atom or C 1-4 alkoxy, (vit) alkoxy which may be substituted with a halogen atom or 
alkoxy, (viii) alkylenedioxy, (ix) sulfamoyl, (x) alkylsulfamoyl, (xi) di-C-,^ alkyl sulfamoyl and (xii) a 5-to 
8-membered aromatic heterocyclic group or saturated or unsaturated non-aromatic heterocyclic group containing 
at lease one of 1 to 3 kinds of heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, or (b) a 5- 
to 8-membered aromatic heterocyclic group containing at least one of 1 to 3 kinds of heteroatoms selected from 
oxygen atom, sulfur atom and nitrogen atom. 

16. The compound according to claim 14, wherein T is phenyl group substituted with hydroxyl group, sulfamoyl, 
alkylsulfamoyl or di-C^ alkylsulfamoyl. 

17. 3'-{[{2-[4-(Aminosulfonyl)phenyl]ethyl)(4-phenylbutanoyl)amino]methyl}-N-[2-(1 -pyrrolidinyl)ethyl)-[1 , 1 -biphenyl]- 
3-carboxamide or a salt thereof. 

18. 3'-({{2-[4-(Aminosu If onyl)pheny1]ethyl}-[(benzyloxy)acetyl]amino}methyl)-N-[2-(1 -pyrrol idinyl)-ethyl][1,1'-biphe- 
nyl]-3-carboxamide or a salt thereof. 

19. N-(2-Aminoethyl)-34[[3-({[amino(imino)m 
phenyl]-2-carboxamide or a salt thereof. 

20. N-(2-Aminoethyl)-34fl4-(aminosulfonyl)ben 
or a salt thereof. 
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21. A prodrug of the compound according to claim 1 or 2 or a salt thereof. 

22. A pharmaceutical composition comprising a compound represented by the formula (I): 



0 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, provided that (1) a compound represented by the formula: 




wherein each symbol has the same meaning as defined above, and (2) 4'-[[(methoxyacetyl)methylamino]methyl] 
-N^-methoxy-S-C^methyl-l-piperazinyOphenyll^'-methyl-fl.V-biphenylH-carboxamide are excluded, or a salt 
thereof or a prodrug thereof. 

23. A GPR14 antagonist comprising a compound represented by the formula (I): 
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0 



R 2 — ^ 




N 



N — X — A 



wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
r3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof or a prodrug thereof. 

24. A vasoconstriction inhibitor comprising a compound represented by the formula (I): 



wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof or a prodrug thereof. 

25. An agent for preventing and/or treating hypertension, arteriosclerosis, cardiac hypertrophy, myocardial infarction 
or heart failure, comprising a compound represented by the formula (I): 



o 
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10 




— X— A 



15 



20 



wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof or a prodrug thereof. 



26. A regulator for a somatostatin receptor function comprising a compound represented by the formula (I): 



25 0 



30 



35 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
<o ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 

cyclic group, R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
r3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof or a prodrug thereof. 

45 27. The regulator for a somatostatin receptor function according to claim 26 which is a somatostatin receptor agonist 

28. The regulator for a somatostatin receptor function according to claim 26 which is a somatostatin receptor antag- 
onist. 

so 29. The regulator for a somatostatin receptor function according to claim 26, which is a somatostatin type 5 receptor 
function regulator. 

30. The regulator for a somatostatin receptor function according to claim 26, which is an agent for preventing and/or 
treating diabetes, obesity, diabetic complications, diseases in the central nervous system, diseases in the digestive 

55 organs, glaucoma, acromegaly or tumors. 

31. A method of antagonizing GPR14, which comprises administering, into a mammal, an effective amount of a com- 
pound represented by the formula (I): 



155 



EP 1 295 867 A1 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof. 

32. A method of regulating a somatostatin receptor function which comprises administering, into a mammal, an effec- 
tive amount of a compound represented by the formula (I): 



o 




wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof. 

33. Use of a compound represented by the formula (I): 
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wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 
cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R 3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof, for the manufacture of a GPR14 antagonist. 



34. Use of a compound represented by the formula (I): 



25 
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— x— A 



wherein R 1 represents hydrogen atom or an optionally substituted hydrocarbon group; X represents a spacer 
whose linear chain moiety is composed of 1 to 12 carbon atoms; R 1 and X may be bound to each other to form a 
to ring; A represents an optionally substituted amino group or an optionally substituted nitrogen-containing hetero- 

cyclic group; R 2 represents an optionally substituted hydrocarbon group or an optionally substituted amino group; 
R3 represents an optionally substituted hydrocarbon group; and rings B and C each represents a further optionally 
substituted benzene ring, or a salt thereof, for the manufacture of a somatostatin receptor regulator. 

45 35. a process for producing the compound according to claim 1 or a salt thereof, which comprises (i) reacting a com- 
pound represented by the formula: 



50 
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wherein each symbol is as defined in claim 1, or a salt thereof, with a compound represented by the formula: 
R2COOH wherein R 2 is as defined in claim 1 , or a salt thereof, or a reactive derivative thereof, or 
(ii) reacting a compound represented by formula: 
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20 



wherein each symbol is as defined in claim 1 , or a salt thereof or a reactive derivative thereof, with a compound 
represented by the formula: 



25 



N— X— A 
H 



wherein each symbol is as defined in claim 1 , or a salt thereof. 
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